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JOINT SESSION 











PRESIDENT’S ADDRESS. 
Witnram H. Wiiper, M. D.., 


{ File VG), 


\Iyvo first pleasant duty oon opening the thirty-fiftth annual 
meeting of the American \cademy of Ophthalmology and Oto 
Laryngology is to express my sincere appreciation of the honor 
the \cademy has seen fit to bestow upon me by selecting me te 
pre side over its affairs and deliberations for this vear. Phe long 
line of distinguished and devoted officers who have preceded me 
have by their zeal and unsparing efforts brought this Society to 
its present high plane, and have set standards of work and 
efficiency that tax their successors to equal. 

Phe work of preparing the program of papers and discussions 
that has been done by the Program Committee, including the 
Secretaries of the Sections, will sp ak for itself and, we hope, 
will meet with your approval 

I call vour attention to the growth of the instructional pro 
gram which this year consists of one hundred and cighty con 
ferences conducted by seventy-one instructors. 

In addition to this are three special courses: One on histo- 
pathology of the eve, one on histopathology of the nose and 
throat, and one on the writing of medical papers. 

This instructional work is one of the most outstanding and 
most praiseworthy features of the Academy, not alone for the 
instruction given but for the valuable inspiration it has been to 
physicians throughout the country who have been able to avail 
themselves of its opportunities. Great praise is due Dr, Gradle 
and his co-workers on the committee and to the numerous 
instructors by whose efforts this splendid work has been made 
possible. 

During my incumbency of office I have had the opportunity 
of observing the indefatigable work of our executive secretary, 
Dr. Wherry, to whom all of us should feel deeply indebted. 
Without such untiring efforts as he has shown, this Academy 
could not properly function. 

| should like also to take this opportunity of thanking the 


various local committees whose devoted efforts for your comfort 
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and entertainment will, | trust, be rewarded by a very successful 
meeting. 

My sad duty ts to call your attention to the unusually long list 
of Fellows of the \cademy who have departed since our last 
meeting. Were it not that the programs had already been printed 
the roll would have included the name of Dr. Ross Tlall Skillern, 
our esteemed President of 1927. One other ex-lresident, Dr 
Wilham L. Dayton, is on the list, and many other distinguished 
ones in our profession, Pheir deeds will live after them, while 
they have gone to that undiscovered country from whose bourne 
no traveler returns. May | ask that you stand with me and im a 


brief period of silent thought pay homage to their memory 


I shall not tire you with a lengthy address, knowing that you 
will be much more interested in the program that has been pre 
pared and which you should have time to hear and to discuss. 
Qn this occasion, however, | should like brietly to call your 
attention to a subject the importance of which should particu 
larly interest the ophthalmologists of our Society and, by sug 
gestion, the otologists. It is the need of attempting to unify or 
standardize our measurements of vision and our methods of 
recording them. 

Valuable as are the objective examinations of the eve both 
external and internal, we must place great stress upon the func 
tional examination, and this from the very nature of the case 
must be a subjective one, with all the chances of inaccuracy and 
error that belong to subjective methods of learning the truth 
The subject himself must give the needed information. 


In making a functional examination of the eye we test the 
vision to determine its light sense, its color sense and its form 
sense. All of these are important and in most cases are co-related, 
but it is the form sense that presents some of the most striking 
phenomena of sight and is, therefore, the one that is usually first 
tested. Furthermore, it is the central visual acuity that gives the 
most striking manifestation of sight, and an impairment of cen 
tral vision brings the patient to the physician more promptly than 
does a much greater defect of the peripheral vision of which he 
may not be aware. 

It is supposed that the rods in the percipient layer of the retina 
play the dominant role in the light sense, while the cones control 
the form sense. Certain it is that the form sense is most acute 
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in the region of the fovea and the macula, where the cones are 
massed together almost to the exclusion of the rods. 

li light from two distant luminous points enters the eve, it is 
supposed that if the rays from these points strike separate cones, 
or probably alternate cones because of irradiation, the two ports 
vill appear separate 

‘mir larges thre angel between the VaAVs, measured al the nodal 
pomt of the eve (a point near the posterior part of the lens on 
the principal axis), the farther apart will appear the points ot 
heht Phe smaller the angle the neares tovethes the pomts will 
appeal his is known oa the visual angele and 1s equal to the 


angle drawn from the stimulated cones to the nodal poimt in the 


lens 

Phe normal eve is supposed to recognize two luminous pormts 
as separate i the ravs from them subtend an angle of one minute 
Ob are l 1 «., one-sixtieth of a degree some eves May per- 
ceive the two pomts as separate at a smaller angele, even as low 
as forty or thirty-five seconds (40% 33 while some normal eves 
require a larger angle than one minute. This is known as the 
“minimum separabile”” and an angle of one minute has been 


pretty gene rally assumed to be an averagt 

Based on this principle, Snellen constructed his charts, using 
Roman letters of square (sothie form. each limb or detail of which 
subtended an angle of one minute of are and the whole letter fii 
The letters were graduated in sizes 
at certain intervals, from the largest, which should be seen at 
60 m. down to 6 m., or even 5 m., each letter at the given dis- 
tance supposedly subtending an angle of five minutes. 

In testing with such a chart, as it is impractical to place the 
patient at these various distances, he is kept at a fixed distance 
of Om, or 3 m., for at these distances the degree of divergence 
of the light rays is so slight that any effort of accommodation of 
the eve would be practically neghetble. 

The degree of visual acuity is then recorded by a conventional 
raction, of which the numerator is the distance of the patient 
from the chart and the denominator the line read 

eS & & & d 
eC. &., ete., according to a formula \ 
5 6 9 18 60 D 


in which d fixed distance 
D = line read 








18 WILLIAM H. WILDER 


Such fractions should not be reduced, as the terms represent 
the conditions of the test. 

lor illiterates Arabic figures were employed, or square figures, 
one side of which was missing, or the illiterate EF. 

It was observed that certain letters are seen more readily than 
others and therefore the test with letters, practical as it is, gave 
uncertain results. .\rabic figures, proposed as a modification, are 
even more uncertam, although possessing certain advantages as 
an iternational test. 

Various modifications have been proposed ly different obsers 
ers. Wolfberg suggested the use of groups of dots, each of which 
and the space between them should subtend a visual angle of 1 
minute. 

Seitz, Reber and others prepared charts with pictures of 
familiar objects for testing young children and illiterates, the size 
based on the visual angle of one minute. 

Landolt suggested a figure of a broken ring, printed in black 
on a white background, the break in the continuity of the ring 
being equal to the width of the limb of the ring, which is one 
fifth of the diameter of the figure. The visual acuity was ex 
pressed in the maximum distance at which this break could 1x 
perceived, a visual angle of one minute, as in the case of Snellen 
and other charts, being the standard of comparison. The result 
could be expressed either in decimals or by the conventional 
fraction V = d (in which d = distance from the chart; 

D (the line deciphered. 

In our country many charts are in use with the distances indi- 
cated in feet, some are expressed in meters and in varying inter- 
vals of distance and in various methods of notation, so that one 

6 5 12 10 
reads of records of visual acuity such as ; 0.3 0.2 ; 

20 30 60 200 
and so on. 

furthermore, there is no assurance that our charts are cor- 
rectly printed, even assuming that the standard of one minute 
visual angle is the one most nearly correct. 

It is apparent that we need to bring about some uniformity 
or standardization of our measurements of visual acuity and of 
our methods of recording them. 
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\n attempt to accomplish this was made in 1909, when a com 
mittee of seven, under the chairmanship of Prof, [less, presented 
a unanimous report to the International Congress of Ophthalmol 


ogy, meeting that vear in Naples. 


Phe committee tavored a chart contaime the broken ring « 


Landolt in graduated sizes on the minute angle basis. They alse 
favored the decimal system of notation, 1 ¢unity) representing 
normal, the different intervals of the chart heine indicated i 
decennial tenths im 1) arith C11 progression ¥ e., OY. UO, G7. 
Cr.0>, €f See Charts maicede pot \rabic froures, notated im the sam 
cre to be used. It was thought this ould settle the matter 
testing the central visual acuity, but the subject came up again 
last vear at the meeting of the International Congress of Ophtha' 
logy, at \msterdam, in reports made by Professor Dufour o 
an nd Professor Elschnig of Prague, a committee appointed 
the question of standardization of visual acuity 

eree on the one minute angle as giving a fair averagt 

( Win Ssepal ( Prof. Dufour in his report practi 

ly reiterates the conclusions arrived at by the committee oi 
bh nternational {oneress atl Naples Prot. leIschnig dissents 
rom this as to the form of optotvpes used, preferring Roman 
ital letters for ordinary use and the open square if Snellen 


He also prefers for the expression of the degree of vision the 
d 


etric notation based on the formula \ in which d = fixed 
D 


distance of patient from chart 5 or 6 meters, and D the distance 
at which a given line should be read—e. ¢., , ie. 


Both agree that the optotypes should be dull black on a non 
vlistening pure white background and the chart, whether a trans 
pareney or a eard, should have a definite ilumination (250 lux, 


according to Elschnig ). 


To avoid sharp contrasts and to favor light adaptation, the 





harts are to be placed on a background, also illuminated, of gray 


or neutral tint (one of the gray papers of the scale of William 


Ostwald, according to Dufour). 
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It is evident we have not yet arrived at the most exact and 
the most practical way of measuring the visual acuity and of 
recording the results. 

From the very nature of the complex problem, it is probably 
impossible to devise a scientifically exact standard of normal 
visual acuity, and, as for the abnormal, any expression of the ce 
gree of visual disability must be purely relative, even though 
due regard has been paid to the tields, light adaptations and othe: 
complexities of the problem. 

The one minute visual angle to represent the “minimum separa 
bile” does not indicate the normal for all eves, as is conceded, 
but it may be the best average. 

But we should be able to agree upon and establish some stand 
ards of measurement and notation in order that our records may 
show more uniformity. 

The American Committee on Optics and Visual Physiology 
which has three representatives from this \cademy, has this 
subject of visual acuity under consideration at the present time 
as will be shown in their report; and it is their purpose to engag 
in some investigative work looking to the establishment of stand 
ards of observation and measurement that will be practical and 
as nearly as possible physiologically correct. It is to be hoped 
that the \cademy will endorse their efforts and will render then 
reasonable financial aid if that should be necessary 

If agreements can be reached on suitable optotypes and meas 
urements, it is hoped that some central authority, such as the 
National Bureau of Standards, will be willing to supervise and 
approve the manufacture of standard charts with instructions for 
their use. 

This would be a decided improvement on the uncertain an: 


irregular system that is now in use. 





SYMPOSIUM ON DISEASES OF THE PARANASAL 
SINUSES AND THEIR RELATION TO 
DISORDERS OF THE EYE. 


Pill bPIOROGY Ob RETROBULBAR OPTIC NEURITETPIS 


L\DDRESS OF THE. GUEST OF HONOR): 
ror, Dr. louwine pe Grosz, 
VERSITY OF BUDAPES1 


| feel deepl affected ly yvour vreat kindness, and desire to 
ive my special thanks for the honor that was granted to me 
through the kind invitation of the \cademy of Ophthalmology 
and Otolaryngology, in atfording an opportunity to speak to my 
distinguished audience 

have to begin with an apology, as [| cannot help feeling how 
moderate my alnhties are, how limited 1\ knowledg ot Ienelish 


ompared to the task | undertook i being the humble repre 
sentative of a small nation, in speaking to such eminent doctors 
and scientists of a great and powerful country. 

I must aver how many seruples | had about selecting an appro 


priate subject 


our illus 


estions of 


| gave special consideration to. the suyyg 
trious president, Dr. Wilder. | also reckoned with the fact that 

considerable number of otolarvngologists was going to attend 
this meeting, and finally decided to take up a study of the etiology 
fo retrobulbar optic neuritis. | was fully aware of the effort with 
which ophthalmologists, otolaryngologists and neurologists had 
joined their forces in order to discover new stores in the in 
exhaustible mines of science. | have to confess my timidity as to 
whether [ shall be able to appeal to your interests, and whether | 
will have the power to contribute to the valuable literature on this 
subject published by such distinguished scientists of your country. 
Will you not he justified in accusing me of having brought owls 
into Athens: Thatzas “Adijvace. 

\nd still, in the perusal of the extensive literature dealing with 


this question, one is bound to confess that we are far from having 
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a definite and clear comprehension as to the character of this 
disease. Llowever numerous the writings and lectures delivered 
on this subject may be, we still lack any sameness of conception 
and a contlicting and wide divergence of opinion prevails on this 
matter, 

I was encouraged in my attempt to unravel this much discussed 
perplexity by the fact that) Prof. Qmodi, my well-known 
compatriot, had made a brillant study of the anatomic relation 
ship between the accessory sinuses and the optic nerve. [rot 
Mark Vaunz’s important discoveries were also observed in th 
abundant material offered to him ins the Ist University lev 
Hospital of Budapest which attends, under my direction, an 
annual number of 27,000 new patients. bor many decades 
endeavored to find out the true relationship between the para 
nasal sinuses and the affections of the eve, and | made a special 
attempt in my publications to put the whole problem on a sound 
basis. In the last 25 vears, since the direction of the above men 
tioned Eve Llospital was handed over to me, 504,983 new patients 
applied for eve examinations, and 44,038 of them were admitted 
to our wards. ‘Thus | had an opportunity of observing affections 
of many hundreds of eves during that period that proved to le 
of nasal origin. Special assistance was lent to me by the kind 
collaboration of Profs. Onodi and Paunz. We observed approxi 
mately 100 retrobulbar neuritises every vear, 60 per cent of which 
were due to the excessive use of alcohol or tobacco, while 15 pel 
cent proved to have a nasal cause. 

My aim in this lecture is to add to the understanding of rela 
tionships based much more on my own experience than on the 
material available in literature. 

The early diagnosis of defects located in the retrobulbar section 
of the optic nerve must depend upon mere functional examina 
tions. 

\ central color scotoma progressing to an absolute scotoma, 
associated with an intact fundus, is the first symptom = corre 
sponding to the disturbances of the retrobulbar section, viz., the 
papillomacular set of the optic nerve. 

Van der Lloeve called attention to the enlargement of the blin! 
spot as an important sign indicating the disease. Irene Mark 
breiter, an assistant to Prof. Onodi, found this symptom asso 
ciated in most cases of sinusitis (70 per cent), This symptom ts 


a subject of frequent controversy, called forth by the great dif 
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ficulties involved in its examination, requiring much patience on 
the part of the doctor, and keen attention as well as intelligence 
on the part of the patient, both characteristics known to be lack 
ing in many instances. 

Marked ophthalmoscopic changes appear in a more advance: 
stage of the disease: the inner margin of the dise becomes in 
distinet, filminess appears, the external part is pale, and gradual 
changes lead to a partial atrophy of the optic nerve. 

lhe disease often has an acute beginning, and runs a very rapia 
course; form sense might disappear as well as light sense. In 
other instances the beginning is chronic, the progress of the dis 
ease Is slow, the eradual decline of vision to finger counting takes 
several weeks, while the function of the peripheric field remains 
intact 

Improvement takes place in periods varying from but a few 
days to several weeks, or even months, and many cases are on 
record which ended with a permanently deficient sight. 

Phe most important factors in the etiology of acute retrobulbat 
optic neuritis are the affections of the paranasal sinuses and 
multiple sclerosis, while among the causes of the chronic form 
of the disease, excess of aleohol and micotine are of primary 
unportance, though it has been known to follow diabetes, lues, 
lead poisoning and other intoxications. [leredity may also have 
a role in the etiology, as it was first discovered by Leber mor 
than 50 vears ago and deseritbed with such accuracy that his keen 
observations and lis data are still most valuable with regard to 
this form of the disease. 

Joseph Jacob Plenck, professor of ophthalmology at the Um 
versity of Buda, called attention to the nasal origin of defective 
vision, at the end of the eighteenth century, by his: statement 
that “.Amaurosis a morbo sinus frontalis noscitur dolore in sinu 
frontalis haerente aut alio sinus vitio curatio exigit amotionem 
causae a sinus frontali” (see Josephi Jacobi Plenck, Professori 
Reet Publict ac Ordinari in Regia Universitate Budensi. Doe 
trina de Morbis Oculorum, 1783. Editio Secunda). 

We tind the following chapter in the book (Lehre von den 
\ugenkrankheiten, Wien, 1817, [1], 530), published by J. Deer: 
“About the vicarious amaurosis of a suppressed cold, lacking 
any noticeable retention of mucus in the frontal sinuses.” The 


relationship between nasal inflammatory processes and diminution 


of sight is shown too in this chapter: “One recognition of this 
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amaurosis is made uncommonly easy by means of a careful study 
of the history of this disease, by considering a former serious 
attack of cold suddenly suppressed as an important cause of ey 


disturbances.” 


In spite of these pubheations, many years elapsed before 
Berger and Tyrmann, in 1886, Zuckerkandl, in 1893, and espe 
cially the anatomic investigations of Onodi, recently revealed the 
connection between atfections of the paranasal sinuses and those 
of the optic nerve. The appearance of Onodi’s Atlas, published 
with the support of the Hlungarian \cademy of Science, gave 
rise to a particularly vivid and valuable literary discussion with 
regard to this question. Many overestimated the importance of 
nasal disturbances in the etiology of retrobulbar neuritis. This 
exaggeration again led to skepticism. The time has come to put 


this much disputed relationship on a sound basis 


The connection is obvious in many instances. Unilateral supra 
orbital neuralgia consequent on an attack of cold or epidemic 
influenza is always accompanied by tenderness of the frontal 
hone above the sinus, even upon a very slight touch, and = pain 
is complained of on moderate pressure of the mnner upper wall 
of the orbit on the pressure of the globe backwards into the 
orbit. Sight is reduced, and the examination of the visual field 
reveals central scotoma, while the periphery is unimpaired. All 
these symptoms speak for the fact that the disturbance of thi 
accessory sinuses affected the optic nerve. The course of the dis 
ease reaffirms our diagnosis, as the application of camomile com 
presses, the exposure to camomile steam or salicylates given 
internally, are followed by an improvement which may result in 
a complete recovery within from two to three weeks. Such rela 
tionship is most likely existing in cases in which the progress of 
the disease is less rapid, but a discharge of pus is present in thr 
nasal passages, and the X-ray picture reveals shaded accessory 
sinuses. Cure is obtained in these cases either by plugging: the 
nose for from two to three hours with adrenalin cocain mixture 
or by clearing away the pathologic secretions of the affected 


mucous membranes. 


The relationship is equally indisputable in’ cases in) which 
symptoms of retrobulbar neuritis follow either an operation on 
the nose or the simple plugging of the nose. The optic nerve 
may be hurt by an accidental fracture of the bone, brought about 
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}ny chiseling it operation or 4 May be damaved ly retention im 
plugging of the nose 

| neertamty mM ctiology begins to take place when the only 

svinptoms, the gradual diminution of vision and central scotoma, 

are accompanied by negative rhinologic discoveries and a normal 


dise. Many are inchned to attribute a nasal origin to these dis 


turbances tf mmprovement occurs in spite of negative findings 


revealed with mtranasal « ination. Others deny this view and 
ler cattses must be responsible for this form of the 
diseas lultiple sclerosis is found to be one of these causes. 


Phere can be no doubt that this serrous disease of the central 


nervous system is most probably of an infectious character, and 
IS a more frequent ethologic factor of retrobulbar neuritis than 
t used to be constdered. Dimiinution of viston occurs sometime 


whore any other svinptoms set m, and general symptoms of dis 


scimated sclerosis, such as intentional tremor, eve muscle paral) 


~Is, scanning speech and impaired retlexes, appear after a lapse 
! nths rT seve il t ~ 


Scherer recorded 203 cases of retrobulbar neuritis among 64,200 


CHIS CNATNIING in the University lve Hlospital ot Pubingen, 
vithin the period of 1921 to 1928. ANeccording to his statement, 


71 per cent of those had multiple sclerosis as the cause of their 


eve affection. Tle blames sclerosis also for cases presenting un 
known ethology. Others, on the contrary, attribute a nasal origin 
o 7O per cent of the cases 

| found 358 cases of retrobulbar neuritis due to nasal etiology 
unony the IS.587 patients examined in 1913. On the other hand, 


Ileine found only three among 30,000 patients, The truth must 


he somewhere in between, as usually happens in such cases. 


Phe connection of nasal disease and retrobulbar neuritis is 
difficult to be detected, as their pathologic and histologic investi 
ration is of rare occurrence. Considering that sinusitises are fre 
ted with retrobulbar neuritis are very rare, and 
it is hard to form a clear comprehension of their relations 
rockner recorded 300 autopsies revealing 1635 diseased accessory 
sinuses, among them 95 empyemata. Nasal etiology is very un 
ertai im cases in which, in spite of recovery consequent to nasal 
treatment. symptoms of disseminated sclerosis appear in a later 
period, Such cases are subject to individual and subjective dif- 


ferences in views and opinions. These differences were mam 


fested at the Viennese meeting of the German Ophthalmological 
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Society, held in 1921, when Meller, Hirsch, Rethi and others 
attributed primary importance to nasal factors, while Hajek, 
Schlesinger and others held contrary opinions. Tlajek was 
against operative treatment if rhinologic findings proved to be 
negative, while Meller stood for it on the basis of mere ophthal 
mologic examinations. Hajek obtained improved vision by means 
of opening the seemingly normal ethmoid cells of one side. Dut 
he observed the same improvement without any surgical inter 
vention when the affection of the other eye set in. 

In other instances retrobulbar neuritises were thought to have 
recovered by means of nasal operation and later they were re 
vealed to be due to multiple sclerosis. Qin the other hand, Meller 
blames the negligence of operative treatment for many incurable 
optic nerve atrophies. The discussions at the meetings of the 
Hungarian Ophthalmological Society, held last) April, revealed 
the great difficulties associated with this question. 

The only means to come to a proper understanding of etiologic 
factors is a carefully combined simultaneous ophthalmological, 
rhinologicai and neurological examination of each case, and the 
coordination of the various findings obtained. The marvelous 
results of such a collaboration are already known in this country. 
It is enough to refer to the achievements of Harvey Cushing 
and his collaborators, or to those of the Mayo Clinic. Nasal 
origin cannot be denied after the fundamental findings of Onodi 
\s the projected pictures will show, his anatomical findings at 
very enlightening. \s this slide shows, the optic nerve is sepa 
rated from the sphenoidal sinus and from the ethmoidal cells by 
a very thin bony wall, and there are dehiscences on that wall, 
through which affections might be transmitted to the optic nerve 
That is why 60 per cent of the orbital inflammations are due to 
sinus troubles. Birch-Hirsechfeld found among 648 orbital intlam 
mations 408 that had their origin in the accessory sinuses. 

The following two pictures show the way through which the 
inflammatory process spread to the connective tissue of the orbit 
in one case, to the optic nerve in the other. 

The communication may take place directly through the hia 
tuses of the bony wall, subsequent to thrombophlebitis, lymphan- 
gitis and bone necrosis, or indirectly through the effect of toxins, 
as it is observed in cases of corneal ulcers which may be asso- 
ciated with hypopyon, in spite of an intact membrane of Desce- 
met. Circulatory disturbances are also sufficient to produce a 
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defect of vision. At the beginning of this 


process the parprille 
macular set, which 


is known to be exceedingly vulnerable, sut 
fers from the pressure due to perincuritis. Ina later stage of th: 
disease the mterstitial neuritis descends to the optic nerve, thu 
directly affecting the papillomacular fibers. These anatomic 
changes throw leht 


if also on the pathogenic factors relevant to 
the 


ateral blindness. 


} 


so-called contra Suppurative sphenoethmoid 
Optic nerve oft the other. This 


Tay correspond vit! 


tis of one side mav atfect the 


phenomenon ) an anomaly presented by the 
HucatiIon hetween 


an oasvinmetric sphenoid or irregulat 


le Optic nerve of the other 


lis Process is not MNperative 


such insmiussion Of the disease. .\o mere inflammation of 
the mucosa may give rise to propagations. [t often happens that 
hie nsecutive affection of the optic nerve survives the primar 
\ mation ind even. the recovery oO the ACCESSOTA SInuUses. 
TET full ustified in regarding those changes as analogous 
the otover factor in the etiology of meningitis, facial paraly 
mid affections of the labyrinth. Similarly to ours, in’ thos 
ises otitis media is the source of infection, and prompt ites 
nous the only eans te revent serious mplications 
\s shown in the foregoing. numerous anatomic evidences and 
wologie argum ents pomt to the important role of nasal dis 
maneces mm the etiology of retrobulbar neuritis Nevertheless, 
( ean be no doubt that, in addition to these etrol vical ta 
. ) lt le sclerosis pre cs ti ( 1 frequent cause ort thx dis 
( hen relationship Is SUpPporte lL hb the progress ot the 
SCAN s well as by indisputable pathohistological evidences 
hese pictures demonstrate the histological changes referred 
lo above 


or an effective comparison, | want to show you some slides 
of a normal dissected optic nerve, and others consecutive to 


labes resp. neuritis 


Marburg found that from 10 to 15 per cent of his patients 
tering from multiple sclerosis presented retrobulbar neuritises, 
while from 30 to 36 per cent of retrobulbar neuritises were thi 
COMSCOUCTICE oft disseminated sclerosis, Sarbo records 350 Cases 


of multiple sclerosis, 30 per cent of which presented pallor of the 


papilla and 29 per cent complained of failing vision. However, 


no special value can be attributed to these statistics as long as all 
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patients suffering from disseminated sclerosis are not subjecte:! 
to precise eve examination, 

()f course, patients suffering from multiple sclerosis may also 
develop retrobulbar neuritis secondary to nasal disturbances 
Meller goes still further and insists that the changes consequent 
to sinusitis prove to be predisposing factors in the development 
of sclerotic foci. The recovery attained by means of operative 
treatment is no decisive factor in this question, as it is known 
that spontaneous bleedings, or a simple scarification may have a 
very favorable influence upon the disturbances of the optic nerve 
Many more thorough examinations and careful and long investi 
gations are indispensable in order to enable us to form a definite 
judgment as to the pathogenic and etiological factors. Troubl 
should be taken in every case of multiple sclerosis to examin 
the fundus of the eve, the evesight, the visual field and scotomia, 
and in every case of retrobulbar neuritis neurological, endonasal 
and X-ray examinations are necessary 

In spite of all the difficulties, we are still able to draw impor 
tant conclusions from a practical point of view : 

In cases presenting positive rhinological findings, nasal treat 
ment is always adequate. If conservative therapeutics, such as 
the application of wet compresses or adrenalin-cocain plugs, fail 
to bring relief within one or two weeks, there can be no hes! 
taney in advising surgery. The delay in surgical intervention ts 
night on condition that rhinological tindings are negative, also 
in cases in which neurological factors cannot be revealed eithes 
But if there is no improvement observed and relapses cecur, i! 
is most advisable to open and clear out the ethmoidal cells and 
sometimes the sphcnoid, in spite of negative rhinological findings 

We are aware of the fact that no operations are absolutel 
safe, but very often we are confronted with the apparent danger 
to which sight is exposed and there is a question of coming te 
its rescue. 

We cannot be too conservative when dealing with cosmeti 
operations, but we equally cannot be too radical in indicating 
operations for the rescuing of vision. 

The most important factors in the etiology of the chronic form 
of retrobulbar neuritis are the excess of the use of alcohol or 
nicotine. All signs give evidence that the damaging effect of 
nicotine surpasses that of alcohol. Traquair made a very exten- 


sive study of this form of the disease, and gave a report at the 
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meeting of the Oxford Ophthalinological Society, held this year. 
lor that reason | confine myself to the statement that an early 
diagnosis and abstinence bring complete relief, but a delay in 


] 


those leads to thre development of partial atrophy 


The trequeney of toxic retrobulbar neuritis presents a decreas 
ing tendency after the great war. Retrobulbar neuritis associated 
vith «diabetes is beginnine to be of very rare occurrence, since 


such remarkable progress has been achieved in the treatmen 


f 


i chabetes Vomeans of msulin and chetetics (dccurrences of 
pire neuritis, consequent to dead poisoning, are 
ually diminished in number, as the progress in industrial hy- 


mene offers effective means of protection against them. 
Svphilts may be an indirect or direct cause of the disease. 
le’ GPT nerve ISN soMetiwynes affected by alterations or it Is 


Involved from tronbles due to syphilitic Iesions in the nasal 


nuses. The favorable results obtamed by antisyphilitic treat 
nent are decisive as to this connection 

he hereditary form of retrobulbar neuritis deserves a special 

terest It was rst deseribed Iy Leber in 1X71 This disease ts 

scdoon by the female members of the family, but those sub 

it are mostly met (avnaphoric type.) Vision usually 

heeins to fad at the age of from 20 to 25 vears; an absolute cen 

ral scotoma manifested very early. [It never ends with total 

loss of vision, but does not recover either. Ophthalmoscopic 

examination reveals partial atrophy of the optic nerve, confined 


to the temporal margin of the papilla. The differential diagnosis 
ften lends to special difficulties, but the course of the disease, 
as well as family histery, help us to a final decision. The disease 

of rare occurrence, but there is no doubt that this etiology in 
same cases never comes to light. Since the important role of 
hereditary agents has been discovered, the frequency of such 
cases is imereasing. More attention should be given to such 


hereditary factors than has been before. 


\lv grandfather called attention to those hereditary factors 
100 vears ago, [lis special interest was drawn in this direction 
by a family in which six clildren inherited the cataract of theit 
father: all were operated upon by him on the same day. Nettle 
ship, Fleischer and Clausen collected the material ino Hurope, 


and all clinicians of today enumerate a great number of family 


trees manifesting this heredity. 
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The following charts give a vivid picture of many such ex 
amples. The investigations carried out within the 60 vears that 
have passed since Leber published his) observations have re 
affirmed his theories as to the character of the disease. Men are 
subject to this affection, but it is passed on by women. Women 
suffer from it mm very exceptional instances, and it 1s more fre 
quent in the descendants than among the generation of those whe 
pass iton. Nettleship found among 360 patients men and women 
partaking according to the ratio 1:6 (the ratioin impaired color 
vision is 1:10). It is especially diffeult to come to a correc: 
diagnosis in these cases because altogether only a few members 
of the families are affected. The diagnosis is most dithcult when 
facing the first case of the familial disease 

7Zentmaver recorded valuable data from America 

| know of a very instructive occurrence in a fanuly | used 1 
know and still know. The first member had an attack at the ag: 
of 20 vears. His family attributed his troubles to excess in tl 
use of alcohol and tobacco, but it was soon revealed that he was 
a member of a great historic family in which numerous atfection. 
of the retrobulbar optic nerve had been observed ino the past 
ishops, politicians and scientists were members of this distin 
guished family. 

\ll the facts | have attempted to call your attention to point 
to the great importance of a thorough study of retrobulbar nev 
ritis. Many questions have yet to be answered, The intense col 
laboration of laryngologists and ophthalmologists is alread 
secured in the United States. Such a collaboration is inidispen 


sable if we want to solve the many problems still existing in thi 


field. 
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DISEASES OF THE PARANASAL SINUSES AND THETR 
RELATION PO DISORDERS Ol THT EYE. 


James A, Bannirr, M.D... 


PHILADELPIELA, 


\n analysis of research study and clinical progress in otolaryn 
gology during the past two decades shows a special interest in 
three great fields of work: (a) the larvngeal tract, so abl 
handled by Jackson and his school; (hb) the car and its intra 
cramal complications, and (¢) the paranasal sinuses and their 


focal pathology 


This order of arrangement conforms im a measure to the 
hronologic success in solution of the major problems involved 


in-each, The investigation of the correlation of ocular and nasal 
pathology, though mature in record of research, still seems tran 
sittional and on the threshold of convineing scientific accuracy 
Phe writer appreciates both the honor of sharing this discussion 
in such distinguished company and participating in a symposium 
on this closest link between the two specialties almost the rafso) 


y* 


d'etre for the tithe of this great \cademy. 


he primary purpose in this paper, as designated by yvour secre 
tary, Was to review some of the more important theories in work 
along this line and to interpret, from an otolarvngological stand 
point, the present status of this ocular and nasal interrelation 
Flis brief study should perhaps be not so much concerned in 
ditferentiation and classification of diseases of the paranasal sinus 
group as in sinus disease per se, with less accent upon type of bac 
terial involvement than its virulence and possibility of active trans 
nussion. Certain disease entities in the accessory sinuses, such as 
tuberculosis, diphtheria, syphilis, malignant and semi-malignant 
involvements, have a definite ocular significance, but their symp 
tomatology and laboratory diagnosis is a definite one, and their 
ocular as well as nasal management would assume. specialized 
lines. The first problem of interest to this body is, What intra- 
nasal conditions, temporary or permanent, contribute to pathology 


in the optic tract, and how is this infection transmitted ? 
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To obtain the composite of current opinion requires a somewhat 
careful review of the extensive literature upon the subject from 
the well laid foundations of Zuckerkandl,'* Onodi,'!” Hajek? Van 
der Hloeve* Vossius,“” Loeb,’ and others, with an emphasis upon 
anatomic conditions, pressure atrophy, dehiscence and necrosis 
of bony walls, to such later views as those of Sluder,’ Skillern, 
White,’ Eagleton,’ Gradle* and Wherry!’ in this country, St 
Clair Thomson,'' Logan ‘Turner,'? Maure'* and others on the 
other side, analyzing simple nasal hyperplasia, toxic transmission, 
septic thrombophlebitis. Phis reveals how clearly the earher 
writers foresaw these later developments of study, and it is only 
fair to give them prior credit for their insistence upon further 
light from microscopic and bacteriologic study of vascular and 
Iyvimphatic transmission, to clarify their postmortem mformation 


ajek,- in his work on the nasal accessory sinuses (19S) 
Hajel | } tl | ’ }NOSN 


placed the order of frequeney in sinus origin of orbital compli 
cations: Frontal, ethmoid, maxillary, sphenoid. Three predis 
posing factors were cited: (1) Thinness of the dividing walls, 


(2) dehiscence, (3) venous anastomoses. Under symptoms ot 
inflammatory changes in the orbit, this author discussed orbital 
abscess and thrombosis of the central vein of the retina, deserib 
ing symptoms in extension from frontal, maxillary and ethmoid 


' three cases of thrombosis 


invasion, and referred to Wuhnts’ 
due to long standing chronic empyema of the maxillary antrum 
Symptoms of disturbance from mechanical causes, included (1 


displacement and disturbance of the mobility of the globe, (2 


injury to the optic nerve, (3) changes in refraction of the globe 
(4) disturbance in the drainage of tears. linally, under symp 
toms of secondary inflammatory affections of the globe, were 
placed (1) affections of the conjunctiva, cornea and lachrymal 
apparatus; (2) affections of the uveal tract, (3) affections of 
the retina and optic nerve—all traceable to accessory sinus 
disease. 

In the special diagnosis of the rhinologic origin of retrobulbar 
neuritis, Hajek gave four classes: (a) cases with pronounced 
disease near the optic nerve, (b) cases with hardly perceptible 
pathologic sinus change, (¢) marked suppuration in the posterior 
ethmoid labyrinth and sphenoid sinus) with bone destruction, 
(d) neoplasms in posterior sinus walls. 

In the earlier group too much credit cannot be given to Onodi 
for his splendidly illustrated study of topographical anatomy and 
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clinical observations, the German edition of whose work was pub 


lished in 1906.) Tle organized into twelve main groups thirty 
eight varieties of morphologic rclationships of the optic nerves, 
optic canals and optic sulcus with pesterior etl modal cells and 
sphenoidal sinuses. Observations were made on the thickness of 
canal walls, dehiscence, congenial and other, and thinness of 
septa between adjacent sinuses; under clinical considerations he 
discussed mechanical and traumate Icstons producing pressure 
swellings, circulatory interference t2 pairme opice nerve fune 
lion, perforation of sinus walls from e ries and necrosis, involve 
ment of nerve in hyperostosis of tie sphenoid wing, with nar 
rowed optic foramen, The problen then gs now was the lac 


of demonstration as to sources, course and spread of infection 
hy blood vessel route. After clartiving symptoms in orbital and 


retrobulbar area referable to the four sinus arees, Le indicated 


his complete accord with prompt relief by nasal surgery but made 


1 
{ 


these trite cautionary observations: First, that optic neuritis and 
optic atrophy may be accidentally asscciated with accessory sinus 


] 


disease and not caused hy it; sceond, operation does not always 


cure, and often there are spontancous cures without operation. 


Loch and Wiener,'! in 1920, presented an anatomic study of the 
sinus relations with clear cut dlustration and based their investi 
gations on these conclusions: (1) That lesions of the eve and 


adnexa followed nasal pathology inuch more frequently than ordi 


narily supposed, (2) that routine stuly of minor processes would 
be more truittul than occasional striking exceptions, (3) that it 
is necessary to melude the whole category of eve lesions inthe 
study, and study all eve changes in the presence of every nasal 
disturbance. From such study much information is obtained 
the changes in mucosa continuity of the lachrymal sac, pathologic 
evidences from dehiscence in bone, unusual variations in the rela- 
tion of ethmoid and sphenoid sinuses to the optic nerve, deduc- 
tions from vascular and lymphatic distribution, differentiation of 
influences upon various nerves distributed to eve service and 
analvsis of direct results from malignant disease, tuberculosis, 
syphilis, diphtheria, as well as common pathogenic flora in the 
nose, 

Beck,’* in 1911, presented some fine studies of the pathologic 
histology in the middle turbinate, from ethmoid curettements, 


sinus wall linings and sinus contents in acute fulminant, chronic 


suppurative and chronic nonsuppurative types, demonstrating 
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changes in vascularity, with round cell infiltration, areas of edema, 
destruction of epithelium, pressure atrophy and, in acute types 
actual osteitis 

Punis,'® whose anatomic work on the head by means of frozen 
sections has merited attention, followed in 1912 with a discussion 
of sphenoidal sinusitis in relation to optic neuritis, In five years’ 
careful study he could find no peculiar distribution of lymphatic 
tissue between the sinuses and optic nerve, posterior ethmeord and 
sphenoid being equally intimate in relation to nerve, which would 
predispose to infection of the one by imtlammnation of the other 
Continuity and proximity were the important factors. Oi the 
other hand, Coffin,’ in 1917, discussed the interrelation of oph 
thalnue and ethmoid arteries and vers, in the effeet upon ocular 
circulation of disease of the nasal accessory sinuses, and thr 
likelihood of phlebitis of the ophthalmic vein from: sinus empyema 
Ile recalled a statement by Christian Llolmes, ten vears betore, 
that 40 per cent of all affections of the eve, including asthenapr 
‘conditions, could be attributed to some form of sinus disease 

Vail,'* m 1919, reports four cases of exophthalmos trom ab 
scess of sphenoid, posterior ethmoid, anterior ethmoid and fron 
tal, respectively, in each of which an actual hole mi the periosteum 
was found im orbital operation, and emphasized this view of septt 
transmussion—but he also reported three cases of monocular ret 
robulbar neuritis from ethmoid disease, with imitial negative 
rhinoscopic findings. 

The late Dr. Skillern,” former president of this \cademy, im 
his fine work on the nasal accessory sinuses, discussed thrombest 
of the cavernous smus and retrobulbar affections of the opti 
nerve, pomted out the anatomic position of the venous sinus 
against the lateral walls of the sphenoid cavity, ready infection 
through the bony walls and extension of pathologic process 
through Ivmph canaliculi or perforating veinlets. Garnhill, in 
discussion of orbital cellulitis and orbital abscess which some 
times follow suppuration in’ frontals, maxillary and ethmoid 
concluded that pathogemic organisms enter orbital tissues through 
anastomosing veins, dehiscence in orbital wall or fistula necrosis 
agleton’s* view of thrombosis or, as termed by himself, septi 
phlebitis of large venous radicles, in its relation to orbital cellu 
litis and cavernous sinus thrombosis belongs im a measure to this 
field of discussion. Whether infection originated from lip. angle 


of mouth or lower margin of nose, or in acute involvement of 
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ethimoid sinus, there is imfective phlebitis of the orbital vem 
havored by absence of valves im this area of transmitting vein 
nicetion passes directly upward, without ordinary protective 
obstruction. This concurs with St. Clair Thomson's!) penetration 


of sphenoidal boundarics, septic mfiltration of venous walls, ende 


1] le it ith cone ation of blood alone thre Janne (i miflanmiiation, 
clot accumulation until cirreulation 1 tagnant, fibrous devenera 
ron oot thrombus and, af mtection be virulent, breaking down 
of clot mite senapurulent mass, th parts thrown off at distal 
rel em and thromibr « don other vein I diese ‘ ni 
thre hilebi ht be considered part of the transitional 
biigre 1 t promt 
lention on t |i ide oof Jinks am the mfective un aasacle 
thie heno-ethmotd area. Dean ite burner belie 
eli ‘ 1 ortapnece i the ethimn (] an) phil ted il Opnyunet 1 
dl t ! cme Pte tonsil ind Cichol (ipo ation i 
due to their ou ‘ ! he ethmod.  lLemere dh 
ities 1 won latent antrum d ise, and bn 
heved ct! moidits due to underlying antrum mvolvement of such 
that el ( trum ptom ere olten dMassine 
I daskan tated, im regard to the svmpathetic nervous relation n 
e head, that the tibers of the carotid ancl cavernous plexuss 
rein intimate econtoet thy the diseased sinus areas and cell 
di th r trophic nerves, the pupil dilatin 
rves, the nirol nerves nu tain eve and orbital musculatun 
nel belon tor thre pithety ref Lyi patholovie relation 
Lire allowed Tas) earkes ork in 1907 on Dbindin cline 
postethmoidal emy na, and in LUIS on headaches and eve 
rd ofn lor omewhat exhaustive treatise, im 
927, upon nasal neurology, headache ancl] eve disorders. Vhi- 
discussed at length h J plasty phenoiditis and its clinical rela 
tions to the nerehloringe ophthalmic nerve suppl Ile beheved 
hat optre nerve disorder were frequently due to hyperplasty 
hone chaneve n the spheno-postethmoidal district—narrowineg 
the foram 1] lt be pron of ver or produce quick 
blindness, with or without changes in the dis Ile suevested 


muscular mnbalan rom discomtort due to attachment to im 
flamed hone at the aApeNn of the orbit 


In these progressive and more radical views, the pendulum 


may have swung too far, but the careful presentation of White, 





36 JAMES A. BABBIVI 


with the help in pathology of Jonathan Wright?’ would seem to 
indicate an honest effort either to substantiate older anatomic 
and pressure views or to deduce from them a more tenable field. 

Gradle,*! quoted by both White and Wherry, as early as 1915, 
reviewed the anatomic relations and blood supply of the optic 
nerve, presented by Loeb, Onodi, Vossius and Gray, analyzed 
the passage of infection or edema from sinus periosteum through 
diploic veins and Iwmph channels of orbital periosteum to intra- 
canalicular portion of optic nerve dura or through periosteal or 
dural veins directly to central vein of Vossius, producing varied 
optic involvements, and concluded that antomic relations of 
sphenoid and ethmoid sinuses to optic nerve were immaterial 
transmission was through soft tissues alone. White, in 1919 and 
1921, presented his own careful studies on hyperplasia, even im 
the nose negative to examination and N-ray studies, and con 
cluded that the dividing line between suppurative and nonsup 
purative contributions to eve pathology was a difficult: one; he 
believed noses filled with polyps and pus rarely produced effect 
on vision. White observed that up to a dozen years before these 
papers the intimate pressure relation of optic nerve to sinuses 
was stressed—now there was a growing comprehension of toxe- 
mia and hyperplasia. In relation to bacteremia of focal infection, 
he alluded to DBillings’** blood vessel work—hematogenous focal 
infection, blood vessel and Iwmph borne, has been demonstrated 
in nervous apparatus—-why not also in the optic nerve? In this 
conviction, though later more conservative, he removed the mid- 
dle turbinate and opened the posterior ethmoid in all cases, usually 
the sphenoid, as well. 

He, however, very fairly admitted that cases with multiple 
sclerosis, brain tumors and various constitutional diseases often 
have incidental nasal pathology, and toxemia may come from 
alcohol, tobacco, quinine, arsenic and lues as well as infected 
sinuses, 

Your own secretary, Wherry, caretully reviewed the question 
of paranasal sinus disease and visual disturbances in 1925. Te 
accepted Gradle’s pathways of the optic nerve in the bony tunnel 
formed by posterior ethmoid and sphenoid, with its three divi 
sions, (a) vascular, (b) avascular, (c) canalicular, with danger 
in the posterior canalicular portion where dura and periosteum 
are closely associated: edema of anterior portion of the nerve 
produces enlarged blind area and peripheral changes with good 
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prognosis; edema of canalicular portion would cause central sco 
toma and grave danger to vision. .\ccording to Wherry’s view, 
venous and Iwmphatic drainage was a greater menace than actual! 
contiguity of infected tissue. Localized hyperplasia was often 
more dangerous than protective pyogenic membrane. 

he allergic side deserves a hearing in this discussion. In thi 
question of operative indication or the reverse, we do not know 
how much bearing the allergic reaction, eosinophilia and vitamin 
deficiency background have upon the infective problem. Dean, 
Pobev?" Kern?’ Coates Ersner?” and others have expressed 
initial views and are working on the problem. It is not surprisine 
to find many of the stronger specialists retreating to the more 
cautious position in the belief that systemic resistance and im 
munity stil have a function 

This review has been rather arbitrarily selective, and = much 
valuable reference has been omitted. Cnodi alone, m his chapte 
on clinical considerations, gives some two hundred individual 
references. Our own literature is replete with similar observa 
tions. The writer would summarize the situation somewhat as 
follows: The paranasal sinuses are subject to infection from 
inunediate intranasal conditions, and more often than suspected 
this is secondary to other contiguous foct, tonsils, teeth, ete. Such 
infection is favored by such anatomic blocking as the septum 
ethmoid complex—a title rather arbitrarily selected for a presen 
tation of this subject in 1924 is probably increased by the 
intranasal results of allergic sensitivity, and is more or less duy 
to incidental susceptibility to available infective organisms. 

Such infection appears as a suppurative empyema of the simus 
cavities, pathologic conditions of the sinus walls, with or without 
polypoid change—hyperplasia of the turbinate tissues, with fre 
quent cystic degeneration—and may sometimes be present with 
out obvious intranasal symptomatology or N-ray demonstration, 
though Law.! Piahler’* Hartz’ (in France) and others have 
taught us much in the interpretation of sinus wall pathology and 
protective changes im surrounding bone. The crowding of de 
ected or irregular septum would seem to work in two ways 
exerting pressure block, particularly in posterior ethmoid and 
sphenoid on side of convexity, and stimulating hyperplasia on the 
wider side of concavity. 


In the present discussion, the question at issue is not sinus 


pathology per se but the existence of sinus pathology in known 
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disorders of the eve for which it may be the cause. Perhaps, as 
White expressed it, old necrotic walled sinuses with abundant 
polypoid granulations should freely produce eve complications 
and usually do not. Comparing frequency of sinus occurrence 
and times of actual eve involvement, this is true, but nevertheless 
this state represents a potential danger in the light of investiga 
tions on the thinness of sphenoid and posterior ethmoid walls and 
dehiscences. 

In the search for obscure sinus cllology, the precision of oph 
thalinic diagnosis has its counterpart in the exhaustive intranasal 
search. Everything must be taken into account: external and 
internal nasal contour, character and location of intranasal dis 
charge. Beside the help from “-ray and transilumination, under 
full shrinkage of tissues, and with nasopharyngoscope, the mid 
dle meatuses and neighborkood of the sphenoid ostia must lx 
repeatedly asked to show the fine streaks of infective secretion 
which will be diagnostic. Perhaps culture of washings and 
lipiodol injections will be necessary for antral study. Hyper 
trophy, hyperplasia and vasomotor changes must be differentiated. 
lf the infection is found, prompt surgery ts indicated, for ex 
perience has shown how effective may be an inconsequential 
remaining tag of infected tonsil, a single carious tooth, or a limit 
ed sinus cell area as toxic origin. Fortunately intranasal surgery 
in skillful hands is comparatively safe. The intertor turbinate 
and septal mucous surface repair mutilation badly, with crusting 
squamous epithelium, but these seldom need be sacrificed. It has 
been the writer's experience that careful surgical exenteration 
of diseased ethmoid and sphenoid areas neither invites disaster 
nor leaves surface troubles equal to the original pathology. 

(ne who is not an ophthalmologist may be excused for grouping 
the eve complications in three main classes: 1. Retrobulbar and 
optic nerve head disturbances ; 2. involvements of the conjunctiva, 
uveal tract and disturbances of function, reflex in character and 
otherwise, and (3) orbital cellulitis and abscess, with and without 
exophthalmus. The first group would seem to justify immediate 
interference on any reasonable ground. .\s suggested in Peter's’! 
presidential address in 1928, the sight of the eve is too important 
for any omission, with full agreement and understanding by the 
patient of possible result. The time element would seem to be of 
utmost consequence; even exploration of the posterior sinuses 
for ventilation or relief of pressure, as in case of intratympanic 
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pressure of the ear, might be of value. If necrosis is found, all 


operative doubt will fortunately be dispelled. In the third group, 
when the existence of orbital abscess is still in doubt and exoph 
thalmos spells the danger of cavernous sinus thrombosis or menin 
vitis, experience has justified prompt attack upon any suspicious 
sinus area, The major consequence of intracranial involvement 
is too great in comparison to any intranasal operative damage, 
and the results recorded have been sufficiently favorable. This 
too requires promptness and, in serious condition of the patient, 
sometimes courage. 

Perhaps a personal viewpoint may be best given in conclusion 
by analysis of the two groups thrown upon the screen. These 
twenty cases were selected from the vroup of cases studied for 
their nasal and ocular pathology. The entire first group and the 
three cellulitis cases of the second called for immediate surgery. 
our of the first group completely recovered, one without opera 
tion. Three registered some improvement, one marked improve- 
ment, and two none at all, All of this series had definite pathol- 
ogy, and the predominance of ethmoid involvement will be noted. 
\ considerable number here and on the unreported list were 
returned “sphenoid negative” in the X-ray examination, and this 


was confirmed in large measure by local examination. You will 


recall Llajek placed the sphenoid last in order of frequency. 

Phe cellulitis cases were reported in a previous paper*? on the 
diagnosis problem in orbital cellulitis. Two recovered and one 
died, perhaps trom too much, perhaps from too delayed inter- 
ference 

The remaming seven cases of Group 2 included four recov- 
eries, and definite improvement in two of the others. 

It will be noted that this major group of cases included but 
one hyperplastic diagnosis. This scarcely represented the writer's 
view, for he is rather more nearly in accord with White's opin- 
ion, with this proviso that routine intranasal treatment should 
be given on adequate time interval. In some of these cases of 
recovery following operation, spontaneous recovery was. still 
within possibility, though in one case of each of the above lists 
improvement was obtained only after repeated operative inter- 
vention in search for remnant focal areas. 

The majority of otolaryngological surgery stands somewhat 


at mid-field, between the conservative and ultra positions. It is 


possible that this index point will move forward, though the more 
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intensive viewpoints will tend to recede. Even age lends to con 
servatism, Increasing general familiarity with the spheno 
ethmoid operative field will minimize its danger sequence, and the 
fascination of “angling in these hidden pools” is only equaled by 
the patient approach to the hidden recesses of the middle ear. 

The older views of proximity of sinus walls to optic nerve and 
other ocular structures and the pressure etiology in infection 
should not be supplanted but reinforced by later understanding 
of toxemic transmission by blood and lymph channels, bacteremia 
from infective focus, the nature and sequence in thrombophlebitis 
and the operative indications in obstructive hyperplasia. “The 
record of successful experience Is SO overwhelming that trust 
worthy ophthalmologic diagnosis with skillful and thorough sinus 
surgery would seem to have barely begun their great crusade im 
ocular salvage. 

In last analysis, the problem of greatest interest to this body is, 
What intranasal conditions, temporary or permanent, contribute 
to pathologic manifestations in the optic tract, and how can they 
be removed? From the ocular standpoint, this involves utmost 
precision in diagnosis—from the rhinologic, after the diagnosis, 


avoidance of needless and completeness of justifiable, surgery. 
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THE RELATION OF THEE PARANASAL SINUSES TO 
OCULAR DISORDERS, ESPECIALLY RETRO 
BULBAR NEURITIS. 


SANFoRD R. Girrorp, M. W., 


CHiCAago, 


There are certain phases of the relationship between the eve 
and the paranasal sinuses which are apparently so well under 
stood as to require little or no mention before a meeting of this 
kind. When one sees a case of frank orbital cellulitis now. | take 
it that the sinuses are always held as suspect and turned over to 
the proper authorities if nasal examination and roentgenograms 
offer evidence of infection. It has been my experience that where 
the sinuses are incriminated in such cases the infection is usual 
a purulent ethmoiditis or sphenoiditis, which leaves no doubt of 
its etiologic importance, and that in the other cases some cause 
for a metastatic infection can be located elsewhere in the body 

The sinuses as foct of infection causing uveitis, episcleritis 
and deep keratitis are also, | believe, kept sufficiently in mind 
by most ophthalmologists. The association is not nearly so fre- 
quent as one would expect from the frequency of sinusitis in our 
climate. Gilbert found 4 per cent of his cases of uveitis due to 
sinus disease. Bulson arrived at the same figure, while Brown and 
Irons found only 2 per cent, and Newton & per cent of such cases 
in their series of iritis. In a series of 118 cases of uveitis from 
our own office, 6.8 per cent seemed to be due to sinusitis. 

The phase of this subject which interests us most, I believe, 
is the relative importance of the paranasal sinuses in the causation 
of retrobulbar neuritis. In spite of the tloods of ink which have 
been spilled upon this question during the past ten years, it is 
still very decidedly a question. [| think it may be resolved into 
three principal parts. In what percentage of cases of retrobulbar 
neuritis is sinusitis the cause? Can retrobulbar neuritis be caused 
by disease of the sinuses giving no evidence on rhinological or 
roentgenological examination, and, if so, what is the pathology 


*From the Department of Ophthalmology, Northwesern University 
Medical School, Chicago. Ill. 
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of such sinus disease? In the presence of retrobulbar neuritis 
with no apparent cause and with no nasal evidence of sinusitis, 
shall we advise exploratory operation on the sinuses ? 

Phe first question has received widely varying answers. Her 
zoe, of 28 cases, found definite sinusitis in four, while results of 
nasal treatment in twelve others led him to consider about half 
as due to sinus disease. Meller found 4.5 per cent, which he 
considered rhinogenic among the Vienna cases for two vears. 
lange found 3.5 per cent, [leine 3 to 6 per cent, and Langenbeck 
3.5 per cent of such cases. Scheerer and Maier report on 203 
cases from the Tubingen clinic seen during eight vears. They 
found definite multiple sclerosis as the cause in 66 per cent, sus 
pected multiple sclerosis in 3.5 per cent, tobacco-alcohol abuse in 
5.5 per cent, and sinusitis in only 1.5 per cent. [In 11 per cent 
ne cause could be found 

Weill, out of thirty-five cases, found eighteen due to multiple 
sclerosis, two to tumors of the base, one to diffuse encephalitis 
and one to ependymitis. Only one showed ethmoiditis and = in 
this case operation was of no effect. In his experience few cases 
have improved following sinus operations. 

Redslob, with material from the same city, Strasbourg, is con- 
vinceed of the importance of sinusitis in retrobulbar neuritis, as 
are other French observers, such as Worms and Rollet. 

In America, following the work of Sluder and Wright, and 
the anatomical studies of Loeb and Schaeffer, a great deal of 
attention was paid to the sinuses. With Sluder’s description of 
hyperplastic ethmoid and sphenoiditis, the rhinologist was no 
longer able to give a negative report when pus and polyps were 
not found in the nose, and the frequent association of the trio- 
logical specialties with ophthalmology made a consideration of 
the sinuses a natural thing in cases of retrobulbar neuritis. It 
seems probable, also, that the large number of relatively young 
men with large private practices was partly responsible for our 
excitement over these cases; for the feeling that something radi- 
cal must be done as soon as they were seen. .\\ few dramatic 
results, such as often occurred, would offer nothing but support 
to such a course, while the possibility of a spontaneous recovery, 
such as was so often seen by Weill, Scheerer and others, was 
apt to be disregarded. It was very easy, under these circum- 
stances, to fall into what Walt has called a “therapeutic illusion.” 
\White states that his first seventeen cases were all considered 
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as due to sinusitis, while later experience has led him to consider 
the sinuses as only one and a relatively unimportant one, of the 
foci of infection to be considered. In sixty recent cases, he con 
sidered the teeth and tonsils to be responsible for 7O per cent, 
while only six showed ethmoiditis and most of these had other 
foet which were also considered important. The results of treat 
ment directed to such foci were as good as those in his earlier 
series, 50 per cent regaining normal vision and 25 per cent being 
unproved, while the others remained stationary. 

While not many Americans have reported such large series 
of cases, Le Jeune, Bordley, Peter, Crowe and Oliver, Stark, 
Crane, Fitzgerald, and many others all reported cases in which 
the etiologic importance of sinusitis for optic neuritis was con 
sidered as proven, and the impression ts gathered that most of 
these authors consider it one of the most important causes of 
the condition. Cushing goes to the opposite extreme, apparently 
doubting the rhinogenic origin of any of these cases. It 1s doubt- 
less true that he has seen many patients with brain tumors who 
have recently undergone radical intranasal operations, and also 
that papilledema is a rare result of sinusitis. It is not, however, 
as he says, unbelievable that even papilledema could occur from 
sinusitis without increased intracranial pressure, since any in 
ammation involving pressure on the central vein in the subdural 
space could bring this about. Peter has reported elevation of the 
dise of three diopters, which subsided on opening the sinuses, and 
Ellett’s case was similar. 

Of thirteen cases seen by myself and associates during the 
past two years, multiple sclerosis was considered to account for 
three and purulent sinusitis for four. The remaining six cases 
must be considered undetermined. A nasal origin was consid- 
ered probable in most of these, and all but one responded with 
improvement in vision to nasal operations or treatment, although 
in one nasal examination showed no pathology and in the others 
no definite sinusitis. Such a series shows how inconclusive any 
opinion based upon it would be without more exact records of 
nasal pathology than were to be found in our records. 

Reasoning that if optic neuritis were frequently caused by 
sinusitis, a fair proportion of cases of sinusitis should develop 
retrobulbar neuritis, a number of observers examined cases of 
sinusitis for signs of nerve involvement, such as enlargement 
of the blind spot and central scotoma. Markbreiter found that 
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70 per cent of such a series showed field defects. Bordley found 
enlarged blind spots in 31 of 102) cases, Herrenschwand im 
IS of 150 cases, Beck-Villat in 6 of 53 cases of purulent sinusitis, 


feof 65 nasal anomahes producing poor ventilation, and in 8.3 
per cent of 47 normal persons. Van der Tloeve found some 
all cases of posterior sinusitis. Herzog 


examined S00 cases and found slight changes, chietly enlarged 


changes im_ practically 


blind spot, in OF per cent, but detinite signs which he considered 
sigmiticant of pathology in the nerve in only 2.6 per cent. In pro 
portion to the number of cases, these detinite signs were many 
times more frequent in acute than im chronic sinusitis. Tle con 
cluded that while the slight field changes reported by some ob 
servers were probably not indicative of nerve involvement, such 
mvelverment docs occur ina respeetable number of cases without 


leg noticed by the patient. While most of these detects dis 


appear as the acute sinusitis clears up, some nerves remain. pet 
lanently damaged, and this perhaps explains a certam number 
f cases in which optic atrophy is discovered later. 

Phere are several reasons why these opinions as to the tre 
queney of rhinogeme retrobulbar neuritis are so at variance, and 


Why a review of them appears to leave nothing but confusion 
(ine of these ts that TAIN observers consider recovery of Vision 
Iter a nasal operation as definite proof that an infected sinus 
wits the cause of the disease, while others, who have watched such 
cases clear up spontaneously, msist that many cases operated 
upon would have cleared up without this, and refuse to consider 
sinusitis as a cause without gross evidence of sinus disease. 
Another reason for confusion is the failure by one group of 
observers to have in mind the frequent course of multiple sclero- 
sis, which often produces as its first symptom marked loss of 
vision. This may clear up completely, either with or without 
operation on the sinuses, and no other symptoms may develop 
for years; often not for ten vears, according to Scheerer. I re- 
member two cases which illustrate especially how easily these 
cases may be erroneously considered as due to sinusitis. Mr. J., 
aman, 31 years of age, came in with vision in the right eve 
reduced to 20) 200, his first trouble dating from five days before. 
\ central scotoma and contraction of the field was found and 
\-ray showed suspicious right sphenoid and ethmoids. These 
were drained, and vision twenty-five days later had returned to 
20/20. Eleven months later it failed again to 20/70. Nasal ex- 
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amination was negative, but the spinal fluid contained 15 cells per 
em., an increase of globulin, and gave a gold curve suggestive 
of organic disease >of the central nervous system. Vision re 
mained the same under treatment by a neurologist. .\) young 
woman with an exactly similar history had her ethmoids drained 
at the advice of my father, and regained normal vision. live 
years later a neurologist in another city wrote that she was under 
treatment for definite symptoms of multiple sclerosis and that 
vision had failed considerably. 

The opposite point of view, however, that of considering: all 
cases of retrobulbar neuritis in which empyema of the sinuses 
cannot be demonstrated) as due to multiple sclerosis, even in the 
absence of all other signs pointing to it, may prove to be equally 
erroneous. Thus it will be seen that the percentage of cases 
attributed to sinusitis in the various series quoted is very mucli 
a matter of the observer's personal opinion. 

Which of these opinions we will accept will depend on our 
answer to the question, What is the pathology of sinus disease 
causing retrobulbar neuritis? Here we are met with a great deal 
of theorizing, and a few valuable studies, chietly by rhinologists. 
White reported on the pathology of nine cases in which the tissue 
was examined by Wright. He found edema, fibrous hyperplasia 
and chronic inflammatory changes in the mucosa, which some 
times involved the bone. He considered this to be evidence in 
some cases of an inflammatory process involving the nerve by 
direct extension. Later experience caused him to change his 
opinion and to consider the tissue changes found too slight to 
support such a theory. In 1928 he stated: “I have never seen a 
case, except in malignant disease of the sphenoid, where I thought 
there was direct extension from the sinuses to the optic nerve.” 
He believes the hematogenous route to be the almost exclusive 
method of infection. Hence he considers infections of the an 
trum as important for the nerve as those of the ethmoid which, 
in his later cases, he has rarely found. He considers a few cases 
due to hyperplasia of the turbinates, with obstruction to the ostia 
and a resulting negative pressure within the sinuses which favors 
absorption of toxins and bacteria from the blood stream. ©. Beck, 
in sections of the sinus wall or turbinates of four cases found a 
catarrhal inflammation of the mucosa, which was infiltrated with 
eosinophils and plasma cells. There were no signs of acute or 
purulent inflammation, and he believes the changes should be 
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interpreted as the result of negative pressure in the sinuses pro- 
ducing a type of inflammation which may cause damage to the 
optic nerve. Lordley’s experiments seem to me to offer valuable 
evidence in this same direction. Hle placed tampons over the 
sphenoidal ostium in eight cases of sphenoiditis with normal blind 
spots. Two cases showed field changes following this procedure, 
one developing a marked increase in the blind spot and a relative 
scotoma tive hours later, which cleared up when the tampon was 
removed. J. Beck examined tissue in a number of cases and 
found a nonminftlammatory rarefaction of the bone. Oliver and 
(Crowe report ten cases, with examination of tissue in all. While 
a few showed gross nasal pathology, in many no discharge or 
polypr were to be seen and X-rays were negative. These cases 
showed infiltration of the mucosa and submucosa with eosinophils 
and plasma cells. ony changes were not described, and evi- 
dently the bone was not sectioned in most cases. These cases 
were all considered rhinogenic, after careful exclusion of other 
causes, and the authors were able in all cases to observe hyper- 
emia surrounding the ostia of the sinuses with the nasopharyngo- 
scope. They advise such examination before cocain or adrenalin 
has been used, as the use of these drugs conceals this important 
sign. Redslob showed sections of a child who had died of broncho- 
pneumonia in which extension of a purulent sphenoiditis through 
the bone to the nerve could be seen. The few other postmortem 
observations similar to this were clietly in cases of destructive 
purulent sphenoiditis. In VPickford’s case a perforation through 
the sella allowed invasion of the nerve, with cocci demonstrable 
in its sheaths. Neither sphenoiditis nor optic neuritis were evi- 
dent during lite. Ten Doesschate reported sections showing ex- 
tension from a purulent sphenoid to the nerve, which contained 
diplococci, in a case of fatal pneumonia. (de Kleijn and Gerlach 
perhaps refer to the same case. ) 

While these cases demonstrate the possibility of direct exten- 
sion in severe purulent sinusitis, they seem less important for the 
pathogenesis of the usual case than another case of Ten Does- 
schate. In this case, also of pneumonia, acute rhinitis and en- 
largement of the blind spot had been demonstrated during life, 
and postmortem ten days later showed thrombosed veins near 
the cavernous sinus and edema of the optic nerve sheaths. Coffin 
observed at autopsy thrombosis of the veins in the ethmoidal 
wall, orbit and nerve. Through the kindness of Dr. MacDonald 
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of Poronto, | am able to show a section from autopsy in a case 
of pneumonia with no history of eve disease. This shows a 
definite sphenoiditis with infiltration and hyperemia of the corti 
cal spaces in the bony wall, and an area of hemorrhage and 
infiltration separating the dural sheath of the nerve from the 
bone. The nerve itself shows no involvement. 

If it were necessary, these cases offer definite proof that infec 
tion of the nerve sheaths can occur by direct extension through 
the bony wall of an infected sinus. [ think it is admitted by even 
the most conservative that this does happen in occasional cases 
of purulent sinusitis. Hlerzog has tried to show that it may occur 
ina larger number of cases, some showing negative nasal and \ 
ray findings. He sectioned the middle turbinate and portions of 
the ethmoidal walls removed at operation in a number of such 
cases. He first studied the normal histology of the revion and 
described the intimate relationship between the dural sheath ot 
the nerve and the cortical spaces of the bone separating it: from 
the ethmoid and sphenoid cells. “\mong twelve cadavers, he found 
all stages between a type with dense bone having few cortical 
spaces and a less common type with thin cancellous bone, whos 
cortical spaces offer free communication between the submucosa 
of the ethmoid and the nerve sheaths which form its periosteum 
and sends processes directly through these cortical spaces to 
the submucosa, He believes the rarity of this type accounts for 
the rarity of optic neuritis im comparison with the frequency of 
sinusitis. In the cases of optic neuritis which were relieved }y 
nasal operations he found small celled infiltration of the sub 
mucosa, with many enlarged vessels, while the bone showed 
edematous cells with new bone formation and cortical spaces con 
gested and filled with fibroblasts and Ivwmphocytes, the picture of 
chronic productive osteitis. In several cases where nasal opera 
tion was not followed by improvement he found the sinus walls 
macroscopically and microscopically normal. (The following 
slides, made from Herzog’s cuts, show the two types of normal 
bone and the tissue changes tn a case of retrobulbar neuritis 
“It must be our duty,” he states, “to explain the histopatholog, 
of rhinogenic disease in optic neuritis,” a suggestion which | 
helieve cannot be too strongly emphasized. Ilis studies led hin 
to believe in the direct extension of the inflammatory process to 
the nerve sheaths through the vessels and cortical spaces of the 


sinus walls. The effectiveness of his “Daueranamisierung” he 
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believed rests upon the reduction of this edema and inflammation 
in the bone and the hastening of the absorption which takes place 
spontaneously in most cases of acute sinusitis, as such treatment 


is known to do in acute rhinitis. 


(ine of the few attempts to produce retrobulbar neuritis was 
that of Pichler. He injected dyes and bacteria into the antrum 
of rabbits and produced pansinusitis but no involvement of the 


nerve. Dyes stained the bone but not the nerve sheaths. 


Meller, in his review of the subject in 1924, emphasized the 
portance of such pathology as Herzog has deseribed, and 
quotes Neumann's opinion that the slight temporary nasal intlam 
mations following coryza are more apt to produce optic neuritis 
than is chronic sinusitis with the production of polypi and other 
gross nasal changes. Hirsch describes his own histologic findings 
in five cases, in four of which changes much resembling those 
described by Herzog were observed. He considers that this with 
other histologic studies justifies the belief that nonpurulent, ca 
tarrhal sinusitis may cause retrobulbar neuritis, probably by 


direct extension, with inflammatory edema of the nerve sheaths. 


hese studies of Herzog, Hirsch, Oliver and Crowe and others 
do indeed offer valuable evidence that such a process may occur. 
Hlow often does it actually occur, with relation to the frequency 
of retrobulbar neuritis? In other words, in how many of the 
cases where no definite etiology is found does it occur? This will 
not be known until a large number of cases have been studied 
more carefully, both histologically and clinically. In looking back, 
one is amazed at the amount of tissue from the noses of such 
doubtful cases which has been removed and simply relegated to 
the slop jar. Such tissue, if properly studied, may offer evidence 
of value, not only for science, but for the further treatment and 
prognosis of our particular cases. Negative findings will en 
courage further search for possible intracranial causes, or a prog 
nosis having in view the possibility of future multiple sclerosis. 
A no less important part of such study is the closer cooperation 
of ophthalmologist and rhinologist, not only before, but after, 
any operation on the nose. The observation of Oliver and Crowe 
that hyperemia was to be seen around the ostia with the rhino 
pharyngoscope in all their cases suggests the great importance 
of such findings being made known to the ophthalmologist in 


every case, as well as a very careful report on the condition of 
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the mucosa at operation. The suggestion does not seem radical 
that in some doubtful cases resection of the tip of a middle tur 
binate for biopsy might afford information as a guide to further 
treatment. 

What one’s attitude shall be towards operation on sinuses which 
are only suspicious in the presence of retrobulbar neuritis will 
depend on his conclusions from these studies of pathogenesis. 
First of all, the other causes of such neuritis must be carefully 
excluded. It must be admitted that multiple sclerosis causes at 
least half of the cases and probably more than this. .\ careful 
neurological examination should be made in every case, since 
the finding of one other sign, such as the loss of abdominal 
retlexes, would offer very good evidence for a diagnosis of 
multiple sclerosis. This examination should include lumbar pune 
ture, since, according to Stewart, 70 per cent of cases show a 
characteristic colloidal gold curve and 40 per cent an increased 
cell count. Acute myelitis, which is perhaps an acute form of 
multiple sclerosis, must also be considered, although it is not 
common. \ boy of 16, apparently in good health, suddenly lost 
all light perception in one eye. The fundus was normal and neuro 
logical examination was negative. .\ week later, while attending 
a baseball game, he fell and was carried home with complete 
paralysis of the lower extremities. Under a course of foreign 
protein injections by a neurologist, he regained full use of Is 
limbs and normal vision in three weeks. Dollfus has reported a 
case quite similar to this, and [llett’s case, with a fatal outcome 
from intercurrent sepsis, was of the same nature, Cushing has 
insisted on the frequency with which the optic nerve lesions re 
sulting from brain tumors are taken for rhinogenic optic neuritis. 
Weill and Nordmann have reported several such cases in which 
diagnosis was particularly difficult. In one a unilateral central sco- 
toma gave place after two months to bitemporal hemangesia, and 
X-ray confirmed the presence of a pituitary tumor. All of our 
modern means of diagnosis are none too complete for proper 
classification of these cases, lest time shall be lost in useless nasal 
surgery. 

One of the great difficulties is to obtain all this information 
without loss of much valuable time. These cases should be re- 
garded as emergencies, and the various examinations should be 
done at once as a matter of routine, without waiting for each 


successive report. 
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When multiple sclerosis and brain tumors are climinated, as 
well as this Is ever possible, also tobacco-alcohol amblyopia, and 
the small number of cases with definite purulent sinusitis, about 
15 to 20 per cent of cases will remain with negative nasal and 
\-ray findings and no other apparent cause. In these cases wait- 
ing a week or longer would seem to be accepted by most authori- 
ties as proper, since it is during this time that many begin to 
unprove spontaneously. This week need not be spent in waiting 
alone. Sweats and foreign protein injections have been credited 
with many good results, espectally when multiple sclerosis is con- 
sidered a possible cause. Since the reports of Herzog and von 
Herrenschwand the use of Daueranamizierung has been widely 
tried with results in many cases as brillant as those of operation. 
Whether or not pathology 1s demonstrated in the nose, a trial 
of this method would seem imdicated. White's use of 3 per cent 
ephedrin spray every two hours probably accomplishes the same 
result. Hlerzog’s procedure consists in packing the region of the 
ethmoidal and sphenoidal ostia twice daily with gauze soaked 
in adrenalin, the pack bemyg left for two hours. \Von Herren- 
schwand has reported thirteen cases with good results obtained 
by this means alone, and Mylius and others confirm his reports. 
In three cases with symptoms of multiple sclerosis Herzog saw 
no effect of the treatment, and he uses the method in doubtful 
cases for diagnosis, believing that only rhinogenic cases respond 
to it. Ele quotes a case in which vision failed again twice after 
the treatments were stopped, to clear up permanently after the 
third course of treatment was instituted. Where such failure 
occurs after a primary unprovement, he believes opening the 
sinuses or improving their ventilation by turbinectomy is indi- 
cated, 

When no improvement occurs under general and local treat- 
ment, the time to wait before considering exploratory operation 
will vary according to the degree of visual defect. If the visual 
defect is great and blindness ts threatened, | believe most ophthal- 
mologists would advise operation after a week of observation ; 
some would advise it sooner. White believes 50 per cent of cases 
recover spontaneously, 30 per cent require submucous resection 
or turbinectomy, while about 20 per cent require free opening 
of the ethmoid and sphenoid cells. | doubt if White's dictum 
that only cases with optic foramina smaller than the normal] 5.35 
mm. in diameter usually require operation has been very gener- 
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ally followed. In spite of his interesting observation that most 
cases with optic neuritis do have small foramina, if one’s own 
nerve were threatened it is doubtful if he would allow a matter 
of 1 mm. in size of this canal to determine the procedure to be 
followed. The time limit during which some hope may be offered 
by operation is uncertain, Certainly as long as atrophy of the 
dise has not taken place, there is enough chance to justify opera 
tion where nasal pathology is suspected, and some cases with 
considerable atrophy have recovered good or even normal central 
Vision, 
SUMMARY, 

1. In the causation of retrobulbar neuritis, multiple sclerosis 
is the most important disease, probably accounting for over 50 
per cent of cases. 

2. Cases due to purulent smusitis comprise about 3.5 per cent. 

3. Of the 15 or 20 per cent for which no cause can be found, 
opinions differ as to how many are caused by latent or hyper 
plastic sinusitis. 

4+. There is pathologic evidence that such forms of sinusitis 
may cause retrobulbar neuritis by direct extension. 

5. Before resorting to sinus operations in such cases, every 
effort must be made to eliminate other causes, especially multiple 
sclerosis and brain tumor. [Examination of the spinal fluid with 
reference to gold curve and cell count should be made in every 
case, 

©. Tissue removed from the nose should be examined histo 
logically in every case operated upon, since it is only through 
knowledge of the pathology in such cases that we may obtain a 
hetter understanding of the whole problem. 

7. With our present information and methods of diagnosis 
there will still be a number of cases in which exploratory opera- 


tion on the sinuses ts indicated. 
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SOME CONSIDERATIONS OF MUSCLE SURGERY 
WITH SPECIAL REFERENCE TO THE 
TUCKING METITOD 


Frank E. Burcu. M.D. ann 


Henpric W. Grant, M.D. 
ST.. Paun, MINN, 


Phe accurate measurement and correction of refractive errors 
educative treatment to overcome amblyopia in very young chil 
dren and orthoptic exercises for selected cases will result in’ full 
correction of functional strabismus and heterophoria im approxi 
nately SO per cent of patients. The good results of stereoscopic 
fusion exercises in lateral heterophoria of lower degrees obviate 
surgery in very many patients. The excellent work now done Dy 
ophthalmologists in these directions is resulting in less need for 
surgical procedure and in more deliberate surgery 

Phe many medividual techmeal variations of advancement, r 
section, tucking and recession operations offer sufficient testimeny 
to the fact that the entire field of muscle surgery still remain: 
a proving ground of methods. Every ophthalmic surgeon does not 
have sufficient material to acquire experience with many methods 
Finding a procedure which is satisfactory or approximately so, Ie 
adheres to the operation which gives hin the best results. .\ 
certain degree of eclecticism is necessary, and it is not possiblk 
toadhere to a fixed procedure m all cases. The ideal of precision 
would only be attained if one could apply exact measurement 1 
each of the various procedures undertaken in muscle surgery 
Since all muscles are not alike in length, breadth, thiekness and 
insertion, and all nerve centers do not funetion similarly, this 
ideal cannot be attained. Phe correlation of nullimeters of cor 
rection with degrees of deviation will probably always remain a 
more or less relative affair. This ts particularly true in the cor 
rection of strabismus in young children, in whom it is impossible 
to obtam exact data regarding the relation of adduction to abduc 


tion or of convergence to accommodation. [ach individual patient 


must be regarded as a separate problem. One should take into 
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consideration the effect of wearing the most careful and complete 
correction of the refractive error over a sufficient period of time, 
the “functional” correction of the existing muscular deviation 
thereby obtained, the duration of the deviation, the ocular excur 
sions, any existing contractures, and particularly, as Duane has 
emphasized, the possibility of a basic vertical paresis. By these 
observations, together with cumulative experience, one finds that 
a relative amount of muscle shortening or recession, or both, will 
produce certain degrees of effect in end results in similar types 
of cases. Time and physiologic adjustment aid) results enor 
mously. Standardization of muscle surgery will only permit of 
the application of certain fixed principles under very) similar 
conditions. Only mass experiences based upon collective data 
from many reliable sources will result in a consensus of opinion 
in evaluating certain generally approved methods of technic 
Wide latitude of judgment will always prevail in dealing with 
the various factors involved in the surgical correction of hetero 
phoria and strabismus. 

The objectives to be attained, whether relief of asthenopic 
symptoms clearly due to muscular imbalance, functional restora 
tion of Iinocular vision, or purely cosmetic correction of an un 
sightly deviation, are the chief considerations which enter into 
the surgical problem. lor the first of these—that is, muscular 
asthenopia—it requires fine discrimination with careful study of 
systemic conditions, the general health, toxemia, nasal obstrue 
tion, the vocation and personal habits of the individual concerned, 
ete., to permit analysis of a given case. In young individuals with 
heterophoria, one may occasionally restore binocular single vision 
which was previously present only for distant or near vision, but 
not for both. This accomplishment may be secured if correspond 
ing images result, and if orthoptic exercises are employed to 
maintain fusion. In older patients with heterophoria, operation 
should only be resorted to if binocular single vision of a high 
degree is proved and then only for the relief of symptoms. Binoc- 
ular single vision is of much less importance than ability to use 
the eyes comfortably. Undoubtedly orthoptic exercises should he 
preceded by surgery more promptly in most convergence insuf 
ficiencies than is generally the case. We have found that tucking 
procedures, sometimes supplemented by partial tenotomy, are the 
safest and most accurate surgical aid we can offer heterophoric 
patients. On the other hand, too hasty operative correction of 





SOME CONSIDERATIONS OF MUSCLE SURGERY 65 


muscular imbalance and actual deviation occasionally leads one 
into the pitfalls of muscle surgery, increased asthenopia o1 
diplopia 

Patients with alternating strabismus present the least problem 
mm muscle therapy Pheir correction is essentially surgical. If 
approximate parallelism is safely obtained the patient is happy 
and his “entourage™ is satistied, unless the strabismus later be 
comes monocular. \ few patients will develop bimocular fixation 
even though the fusion remams detectis Fucking is particu 
larly valuable for alternating siralismus in young children, 

Correction of a monocular cesmetic detect, usually associated 

ith amblyopia, is the commonest reason for surgical mtervention 
lor these patients, the straightening of the deformety relieves self 
consciousness and other psvelic states which often them reason 
for desirmg operation. In children, whom nature aids in the mat 
ter of physiologic adjustment, andoin whem the result 1s) some 
times functional as well as cosmetic, early results may be more 


} 


afely achieved by tucking than by other methods we have 


Phe authors realize the difficuluies of presenting new ideas 
Upon muscle surgery Because oof the inereasing popu 
larity. of tr king operations we desire to record ecneral ex 
periences with our methods during the past nine vears. It seems 
reley wit, mworcover, to alfenwiph an evalua‘ moot this procedure 
Measurements of deviations, their relations to underlying re 
fractive errors, records of the nature and extent of particular 
surgical corrections emploved, and the end results, when obtain 
able, have been collected and analyzed. Gecause of changes in 
method and technic, the fact that measurements have been made 
by ourselves and associates in various ways—and on account of 
inability to follow up patients from a distance, it has been well 
nigh wmpossible to make a precise analysis, Llowever, it is be 
heved that personal observations and deductions are of definite 
value. Since 1920, the tucking procedure has been employed for 
144 patients among a total of 197 muscle shortening operations. 
No advancements have been done, resection after the method of 
Reese bemg the only other shortening operation done. Our chief 
reason for favoring the tucking method was because of its 
sunplicity and safety. 


Muscle tucking is by no means a new procedure. Jackson cred- 


its de Wecker with first performing the folding or tucking opera- 
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tion. His purpose was to prevent change in the “plane of action” 
of the operated muscle. Knapp, in 1886, also proposed a method 
of folding which he described as “the same as Critchett’s (ad- 
vancement ) without excision of a piece of tendon.” Legleyze, in 
1891, gave prominence to the method of tucking, and he may be 
properly regarded as the originator of this operation, modifica 
tions of which were developed by Savage, Colburn, Magnan, 
Suffa, Woodruff, Valk, Reber, Bannister and others. Maxwell, 
Clark, Green, George, Todd, Bishop and many others devised 
instruments to facilitate estimation or measurement of the muscle 
shortening and to simplify placement of sutures with greater 
exactness and ease. One of us, in 1921, designed a special instru 
ment for clamping the fold of the muscle at its base and permit 
ting introduction of sutures beneath the blades through the tendon 
stump. None of the previous instruments was designed for sutut 
ing in this manner. \lthough greater shortening may be obtained 
without the use of the tendon tucker, the use of this instrument 
permits the tuck to be held in perfect position, with exact place 


ment of sutures in the muscle so that they may be tied without 


puckering. .\n instrument facilitates the tucking operation except 
when a very high correction is desired. 
Tucking Technic.—Vhe tucking operation now practiced by us 


differs from that described by one of us in two previous publica 
tions (Arch. of Ophth., July, 1922, and July, 1925): The modi 
fied tucker was notched at its center, and for several years two 
single sutures were tied outside the conjunctiva. Following the 
suggestion of Dr. Allan Greenwood, the blades now have a width 
of 9 mm. and are double notched. Three buried sutures are now 
used instead of the two previously tied outside the conjunctiva. 
Since silk has been used, the tucks are never prominent longer 
than three weeks, and the irritation and granulomatous humps 
experienced with catgut are absent, 

The great majority of our operations have been in children un 
der general anesthesia. .\ snug bathing cap is worn to keep hair 
out of the field. A towel strapped across nose and cheeks with 
sterile adhesive plaster prevents contamination from the anes 
thetic, which is administered with a mouth tube by means of the 
McKesson gas apparatus. Adults are given a hypodermic of 
morphin and scopolamin one-half hour before going to the oper- 
ating room. Four per cent cocain is used as a local anesthetic, 
10 per cent if there is unusual pain. Subconjunctival injections 
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are no longer used, as infiltration complicated the operation and 
is unnecessary. Infection has been entirely absent since employ 
ing thorough skin disinfection with *acetone mercurochrome, 
the use of rubber gloves, 2 per cent aqueous merecurochrome in 
the conjunctival sac before and bichloride oimtment after the 
operation, All children wear a Fuchs’ mask to prevent contami 
nation from fingers during convalescence 

When a lateral rectus is to be shortened the conjunctival 
Incision is made vertically well behind the insertion of the ten 
don, about midway between the tendon insertion and the canthus 
When the inferior rectus 1s to be tucked, it is easier to pass sutures 
properly if the conjunctival incision is made directly over the ten 


don imsertion Phe conjunctiva is freed with the least possible 

















listurbance of subconjunetival tissues. The tendon and muscle 
are prepared exactly as for Reese's resection, being exposed to 
their full extent with a minimum disturbance of the capsule. 

Phe tucker hook, extended slightly beyond the open blades, is 
inserted beneath the tendon and drawn up, by means of a milled 
nut, approximately 1 omm. for each 2!. degrees of correc 
tion one desires to obtain. The tendon and muscle should be 
evenly adjusted so that the center of the tendon is over the center 


of the hook. Care is taken that the instrument is held vertical 


Note—Composition af acetone-mercurochrome solution 
\lercurochrome 40 gms \leohol 1100 gms, 
W ate r 700 vims \cetom 200 yms 
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to the eveball and muscle and not twisted sideways. When the 
desired amount of shortening has been obtained, the blades are 
pressed together and the ring clamp pushed downward gently, 
firmly, and as far as possible. It is important to be certaim that 
the blades are snugly clamped before suturing. 

Two quarter curved, twelve millimeter needles are threaded 
on one number eight twisted white silk suture, twenty-four inches 
long. From the tendon side the needles are passed through the 
notches beneath the tucker. (hig. 1.) The operator holds the 
tucker and grasps the neelle as it emerges beneath it, while the 
assistant carefully keeps the capsular and conjunctival tissues 
from being drawn into the notch with the suture. The two 
needles are cut off, thus making three sutures. The border sutures 
are tied first. In using twisted silk one should tie each suture 
three times to prevent loosening Lefore firm adhesion of the tuck 
occurs. The central suture is tied firmly with a surgeon's knot, 


reinforced with two single knots. If the central suture impairs 
S | 

















Fig. 2. The untied conjunctival suture 


the circulation it probably hastens atrophy of the tucked portion 
of the muscle. We have always tied the muscle across its entire 
breadth but have never observed any harm from it. All sutures 
are cut off close to the knots, remain buried, invisible and are 
absorbed. 

Tension is now released by reversing the milled nut. The ring 
clamp is elevated and the tendon hook withdrawn. The fold of 
tendon and muscle is pushed backward evenly along the muscle 
but not sutured down, as it seems unnecessary. 

The conjunctiva is closed by a running suture of number one 
twisted black silk with a knot two em. from its lower end, which 
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is left exposed through the canthus. The last turn of the con 
tunetival suture is not tied after beine drawn taut. (ig. 2.) 
Phe suture exposed through the canthus may be removed by 
ventle traction on the fifth day. .\ child is usually unaware of 
the removal of this one external suture as it slips through the 
conjunctiva. No instruments are used, and the child has no fear 
or knowledge of “removing the stitches.” A\tropin bichlorid ont 
inent is used in the conjunctival sacs, an eve pad and Blackman’s 
two-inch elastic adhesive plaster is apphed. This is not disturbed 
except for mspection and renewal of the dressing each day. Ire 
quently both eves are occluded, 

Penotomy of the central fibers of the opposing muscle and 
Curdy’s recession suture (hig. 3), as modified by Wilkinson, 
have been found valuable supplementary procedures. .\s a mat 
ter of fact, treatment of the opponent is always advisable when the 
deviation is marked and only one eve is operated upon. Very often 


One MAY preter to postpone operation on an opposing muscle if 














hig. 3.) The Curdy-Wilkinson recession 


uncertain of the effect of the shortening obtained, but in certain 
high deviations it should precede it. Patients are informed in 
advance that one will probably accomplish a satisfactory result 
by one operation but that it may be necessary to do a second one 
later. This precautionary advice we have round very useful. 
The most frequent question asked by observers of muscle tuck- 
ing operations is, “How does one estimate the amount of tuck to 
be taken?” The answer to this) difficult) question 1s not easy. 


Judgment required in the correction of strabismus has rarely, ac- 
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cording to our observation, been based entirely upon actual meas 
urement in millimeters. The old rule of one millimeter of shorten 
ing for each five degrees of deviation is by no means a reliable 


one to follow when resecting or tucking. 


Comparing our experiences with those more recently published 
by Williamson Noble, Peters, Wilkinson and others, we have re 
viewed the results after resection or tucking operations have been 
performed. We have found that without tenotomy of the oppos 
ing muscle, the average correction in Reese operations has been 
approximately three degrees per millimeter of shortening. On 
the other hand, our figures m a series of tucking operations have 
heen quite a remarkable revelation. We have found an average 


of two and one-half degrees per millimeter of shortening by 








Fig. 4. Modified Legleyze muscle fold without instrument 


tucking operations to be more nearly correct when the opposing 


muscle is not operated upon. 


One finds or exposure, various tendonous imsertions, the cap 
sule of Tenon and the muscle thickened or attenuated, and a tense 
ness or laxity of both. These anomalies can rarely be predeter 
mined and influence judgment during operation as to the amount 
of tuck to be taken. The amount of correction which may be 
obtained by a reasonable and safe instrumental tucking of a rectus 
muscle, without tenotomy of an opponent, varies also with the 
particular muscle involved. For example, in tucking an inferior 
rectus for hyperphoria the shortening is relatively less than that 
required for an esophoria or exophoria. (ne may expect ap 


proximately three degrees for each millimeter of folded muscle. 
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In a case of exophoria of twelve degrees with adduction only 
slightly less than abduetion (e, ¢., adduction ten degrees), one 
May expect only about two degrees of correction for each muilli- 
meter of folded muscle. Likewise, an esophoria of twelve de- 
grees with high adducting and low abducting power will also 
require a tuck in the externus of about one millimeter for each 
two degrees of imbalance. Two millimeters of fold of muscle is 
the minimal amount which may be clamped and sutured, From 
these Hlustrative examples it will be readily and correctly inferred 
that tor low degrees of heterophoria, when the tendonous por 
tion of the muscle only is tucked or folded, a relatively smaller 
correction is obtained. It is in) heterophorias, and particularly 
exophorias, that instrumental tucking procedures permit finer 


adjustments and corrections. Landolt firmly advocated operation 








on both eves unless one is dealing with marked strabismus involv 
ing an amblyopic eve. This rule applies particularly to the cor- 
rection of heterophorias and alternating deviations. 

In convergent squint, seven nullimeters represents about the 
actual amount of tucking which an external rectus muscle will 
safely stand and still permit easy insertion of the needles under 
the notches of the tucker. The same amount of correction. per 
millimeter is obtainable in the case of the internal rectus, but this 
muscle will permit of only about five millimeters of easy instru- 
mental tucking and passing of sutures. The following table of 
approximately maximum corrections is compiled from our record- 
ed experience in tucking individual muscles without tenotomy of 


the opposing muscle. 
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Inferior rectus, maximum correction obtained 12 
Internal rectus, maximum correction obtained. 12 


external rectus, maximum correction obtained. 16 


When it is desired to secure a greater correction than can be 
obtained with a tucking instrument, we have found that twenty 
degrees may be secured on either the internal or external rectus 
by a modified Leglevze method, with silk sutures tied outside the 
conjunctiva. The objection to this procedure is the puckering of 
the muscle which results. It is not desirable to attempt higher 
than a twenty degree correction on a single muscle. Higher de 
grees of correction may always be obtained by operation upon the 
opposing muscle. [If tenotomy of all central fibers of an opposing 
muscle is done, leaving only the extreme lateral attachments, the 
effect of tucking is augmented by about five degrees. In our se 
ries no complete tenotomies of the vertical or internal recti have 
been done. In several instances in which central tenotomy of the 
externus has accompanied tucking of an imternus, or was dom 
later, the effect of tucking was not increased more than five «le 
grees. [experience was the same when tenotomy accompanied 


resection after the method of Reese. 


Recession has been found to be a valuable aid in muscle tuck 
ing. R. J. Curdy, in 1916, proposed recession of the opponent with 
the use of the scleral suture to accompany advancement, [le 
advocated equal advancement and recession—that is, if one muscle 
was advanced three millimeters, the other should be recessed 
by an equal amount. This principle, as recently explained 1 
Ronne, is proving quite correct in practice, especially when deal 
ing with a monocular strabismus of high degree and if the opera 
tion is confined to one eye. When the method of Curdy, as modt 
fied by Wilkinson (Fig. 3), has been employed, one millimeter 
of recession is equal to almost four degrees of correction, but 
results are not uniformly accurate. If recession precedes the 
tucking operation the effect of the latter is c msiderabls increased 
In all cases of monocular strabismus of high degree, when one 
desires the highest possible correction with operation on one eve 
alone, recession of the opposing muscle should precede tucking. 
By recessing the opponent almost to the equator and tucking the 
external rectus to the utmost degree, it has been found possible 
te correct a convergent strabismus of thirty-five degrees. It has 


not been possible to equal this degree of correction by reversing 
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this procedure with a divergent strabismus, and it is not advisable 
to attempt correction of over thirty degrees of divergent devia 
tion by a combined operation upon one eye alone. 

In alternating strabismus, the tucking should always be done 
equally upon the two eves. Thirty degrees of deviation has been 


1 
! 


corrected in alternating convergent strabismus by tucking both 


external reet: without tenotomy of the interni. In such cases, 
when tucking both external reeti, the opponents have not been 
tenotomized or recessed at the same time, and if required, this 
has been done at a later period, In alternating convergent devia 
tions, appheation of the Curdy-Ronne principle, above mentioned, 
im actual practice sometimes results in overcorrection. On the 
contrary, in divergent deviations no double tuckings of the in 
ternal rect have been done without tenotomy or recession of the 
extern 

In general, the following examples show some approximate 


procedures tor various muscular mibalances : 





. ds °.2 , 
| ( nite. rectus 3. mn I 
Puck one imternal reetus 3 mm Recess external rectus 2 mm 

f sfa » } 
luch i externa ect 1 | Leave tel i ( 
I n hte r ree > 4mm I 
keces c sup 1 ( ter r rectus oO mm 
| The i) tucking f the ST} 1 4 . s }) t t 
{ yi ‘ y { 

() Fuck each external reetus 5 mm 
1) Fuck each external rectus 7 mm 
40) Puck each external rectus 7 mm. and 
CCE cl i] reeti later whe ecessary 

) ( ( ‘ Sfravis TT 
20) Puck external rectus 4mm. Recess internal opponent 3 mm 
30 Fuck external rectus 6 mm. Recess internal rectus 3-4 mm 
$() luck external rectus as much as possible Recess internal, 4-5 

n (Operation on other eve later 1f necessary 
; noerde SfraPtsniy 
20 Puck each internal reetus ad maximum. Recess later 1f neces 
Sal 

30) luck each internal rectus ad maximum. Recess each external 


rectus 3. mm 
ar Divergent Strabismus 

20 Puck imternal reetus 5 mm. and recess external rectus 4 mm 

30) Puck internal rectus as much as possible and recess external 
rectus almost to equator 

Paralytic Strabismus 

Fucking is not a practical procedure in paralysis. Resection of as 

much of the flaccid muscle as possible, combined with recession, 


gives the best results 
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Chief of the advantages which recommend the tucking opera 
tion is its safety and ease of performance. This makes it a val 
uable procedure for the surgeon who does not operate daily. It 
seems unnecessary to argue for preservation of the original in 
sertion whenever this is possible, but it is a real advantage, ob- 
tained only by this method of shortening. Patients are occa 
sionally seen after a tenectomy or an advancement in) whom 
definite cyclophoria or vertical deviation has resulted in the 
operated eye from faulty insertion, maladjustment, cutting out 
or slipping of the sutures. Silk sutures securely tied in the tendon 
stump do not easily become loosened or cut out, and the correction 
obtained when the operation is completed is more permanent than 
by any other method. No suture troubles have been observed 


by us after tucking with the method now used. 


The disagreeable hump previously encountered is no longer 
an objection, With buried silk, and by turning the muscle and 
tendon backward, the tucked tendon soon atrophics. Prominence 
is rarely noticed after the second week. Moreover, the ability to 
avoid removal of sutures which often requires a second anes 


thetic in the case of children is a decided advantage 


Practically the only argument against this procedure has been 
the inability of the operator to estimate the amount of tendon 
stretching. If the figures given in our estimates are followed the 
amount of correction obtained is very satisfactory, and if a proper 
allowance is made for stretching, the results are what they are 
planned to be. One may obtain almost as oigh a correction as by 
resection and one need not fear overcorrection unless the oppos- 
ing muscle is tenotomized too freely or the recession suture is 


omitted. Errors in judgment are usually on the side of safety. 


We believe that the tucking procedure is the method of choice 
for all heterophorias where finer corrections are necessary in 
overcoming insufficient action of certain paired or single muscles. 
In all cases in young children, not only because of its safety but 
because surgical correction is possible at an earlier age, when 
there is greater probability of obtaining binocular fixation and 
sometimes good fusion power, tucking is an advantageous opera 
tion. This is especially true in alternating squints, which some 
times later become monocular deviations. In these cases the 
operation should be done on both eyes equally or nearly so. It is 
a desirable operation in monocular strabismus not exceeding 20 





ll 
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lor deviations higher than 20 , tucking should usually be con 
bined with a recession. If sufficient correetion ts not obtained by 
both operations upon one eve alone, the other eve should have a 
supplementary correction at a later period. The use of some 
form of instrument is advisable, and after trying out nearly all! 
the types designed the present model, manufactured by Victor 
\luelles «x \O.., oft ( hicago, has proved Hhleost satisfactory. 

his paper will be dlustrated by moving pictures of actual 


~ 


tucking operations 


t } { ray t + 
aa \ t tee! cs ( ( ‘ 
ba 1 1 ( S| ‘ ct ‘ 
( 
i hice CT t ( ( ( | 
ri Lhe t \ ] 
rte S ‘ ‘ ‘ ‘ 
‘ , F . ’ ¢ 
( he \ \ + ‘ <ertl 
ae \ y 
\ ( ‘ or ( ( t : « t Tile SCh¢ 
cK mes ent ee it ( i te t tan ' t 
i t n ( \ . t 1t p ; 
ce tene ‘ eal nN rw stem ‘ 

1 i mec ( 1 ! WaT ( ‘ SUV ~ 
fool vy the 1 ( w epre ( ( i 1 ( 

! \ ( n ( r ( \ v1 ( ita re I 
1 { ts 1 | WN? \ i \\ i t eae ! 4 

( ( ( i ( rut ft \ i (lesty ‘ 

some met ! eom t ‘ ( { qG met ~ \ 1 
4 ( ( ese met eithie ney ree w 

1 re t ‘ | ( cst ( ‘ mMmaKke the 
te 21 I ! ‘ TEsc ar ar ~ 
rie a cst ers Chillers el ( 

Phe method that [ce er nan vears ag CAESCTIM Chore S 
\eademy LOS LOLs i \ ( mcene a Wy ose W | r 
tieed thirty ( wi ( e what s the profess bil bia ! ! 
advancement Snellen ce sed j very good 1 ecthon operation back in 
1869. but himself abandored it for inferior advancement method SUG 


van der Hoeve’s monograph in Graete Saemisch Hess, 3rd edition 


\lv advancement made a new attachment near tne cornea at d, big. Il 
I put ina stiteh at d, and them to favor reattachment at the old insertion, 
another stitch at b called a security stitch. | soon found that a good firm 


hold at b made the stitches at d supertluous, so | put in two stitches at b 
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igs. 1-9. a@ point to be moved forward to new attachment; > new at 
tachment at old insertion; f advancement forceps applied just in front ot 
point to be advanced to new attachment. This can be measured with great 


accuracy because the muscle is not stretched before the poimt is selected 

In old style advancement a was moved to > by advaneimng ¢ to d. Fig 
3 at c-d advancement suture, at a-> security stitch devised independently 
by Ewing, Lancaster, Duverger and others. The advancement stitch was 
abandoned and two stitches put through the old insertion, Figs. 2 and 4 

hig. 5 shows the opening in the conjunctiva through which the work 
was done, now ready to be sutured as in big. 6 

hig. 7. luck or reet showing also the triple suture of Burch which 
ligatures the whole muscle and may be followed by a slough, as Vig. 9 
This does not occur with the overlapping suture a-b, Fig. 3 

Fig. 8 Two ways of disposing of the tuck or reef 






id 
Ext Reclus 


Fig. 10. To move .J 3 mm. te B, the external rectus must be advanced 
or shortened 6 mm. This will result in moving forward the insertions of 
both internal and external recti 3 mm., dividing the effect between the two 
muscles and increasing the tonic pull of both, since they would not balance 
each other if one were under greater tension than the other 
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and Jeft out the advancement stitches near the cornea at d, Viv. IV. In 
other words, a simple resection | claim that putting these stitches 
through the tendon stump at b, Fig. PA, and out through the muscle at a, 
pulling the muscle forward and tying a over b, is a more accurate method 
of measurement of the amount to be shortened than by the tuc! Inn case 
if the tuck vou are stretching the musele, and stretching i more and more 
the farther you screw up the tucker, and you have to know from expe 
rience how much to ailow for stretching. In case of the resection you 
simply mark the point where you will put your forceps before the muscle 
is disturbed at all except by separating it from the capsule of Tenon 


In the tucking operation as done by Dr. Burch, when the three sutures 


are treed the upper fold is completely lrgatured and sometimes sloughs off, 


md vou have a hold which is, | believe, less secure than the resection. 
Lherefore, since the tuck seems to me Jess accurate than the resection and 
loubtfully more secure, | seldom do it but generally do a resection 


lhe author said something about how to estimate the amount needed 
Suppose this is the eveball and here is (lig. Vi) the visual axis (.A)3 you 


Wish to move it over to ©. 6 mm You advance the external rectus 6 mm., 





d what happens Before vou do the advancing these two muscles are 
danced with a tome pull of sav 5; when vou move t muscle forward 6 
mm. vou have increased the pul t this muscle by x units It now ds 
det ClISTOF ts 1] wd its opp ent ae midy 5 \s the eve 
turis mt ts MM 1 1 e externa rectus p s Jess and less wd 
the internal more and mere When the external rectus has moved back 3 
points s tl t pull S, thre nternal rectus has he pu ed torward 3 
prernt ts so tl at its tension is & al d thes balat ce avaln i the ney }) sition 
Phus af the opposing muscles are ot equal elasticity or “strength,” mov- 


’ 142 1 


one 6mm. forward results in a tinal shift of the eveball 3. mm. toward 
that muscle, and 3mm. away from its opponent. The optic axis is moved 
3 mm., and both muscles are under an increased tension. tending to pull 
the eve back into the orbit 

But you cannot solve the problem in that easy manner. You cannot say 


if you shorten this muscle 6 mm. thet you are moving the eye 3 mm. That 


depends on whether these two are equal. If one muscle is stronger, 
thicker, and harder to stretch, moving it 6 mm. will pull its opponent more 
than half way, and the net result is not 3 mm., but perhaps 4mm. On the 
other hand, 1f it is more slender and more easily stretched than its oppo- 


1 


nent, the net result will be less than 3 mm., perhaps 2 mm., or even less. 


Moreove r. m2 large degree of convergence other muscles beside the cx" 


ternal rectus must be taken into account. In this position the superior and 
inferior recth act powerfully as adductors aiding the internal rectus and 
adding to the amount that the external rectus has to balance So you 
must allow a good deal more than one-half in deciding how much gain you 
will obtain. Thus each case is a special problem and cannot be solved by 
rule of thumb. Rules and averages are very helpful, but experience must 


be rehed on for the final decision 

Dr. Lutnerx C. Peter, Philadelphia: The role of tucking in ocular 
muscle surgery is gradually assuming definite indications in definite condi- 
tions. When well performed it has specific value, is easily executed, and 
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the convalescent period is somewhat abbreviated as compared with som 


of the other methods. It has its disadvantags and its limitations 


In the matter of technique, exception may be taken to the central su 
ture employed by the authors of the paper. They, fortunately, have not 
observed any untoward results in these cases in the matter of neerosts 
Some few vears ago a series of five cases was reported by Dr. Goldhber 


hefore the College of Physicians of Philadelphia, in cach of which me 


crosis developed and the results were most unfortunate In these cases a 
double suture was used from the center, above and below. Nutrition wa 
shut off, with the unfortunate result mentioned above In my experienc 
the central part of the tendon should be left imtact If two sutures at 
properly placed above and below the center, the end results will be sata 


factory and necrosis need not be feared even by the tyre im surgery 


Phe essavists have referred to the disadvantages, which are net sert 
The use of buried silk sutures in their hands solves the problem of 


ating the tumefaction which often persists for considerable pertods bu 


finally disappears. If ten-day chromic catgut is selected, instead of the 


usual twent 


\ day material, the results ir equally vy ithivins ana | beheve 
it is better suture material than silk 

One phase of the erd results which was not discussed, but which | have 
observed, is the smoother appearance of the conjunctival wound after re 
sections and advancements as compared with tucking. Some tinekening 
may remain after either operation, but im my experience it is jess marked 
after an advancement or resection than after a tucking 

\s to its application and its limitations, | can agree cnutirely with the 
essavists in its ideal adaptation to the correction or relief of the phorias 


It is equally happy in reheving a convergent squint of fifteen degrees on 


less, or a divergent squint of ten degrees. When applied to the externa 
rectus more than fifteen degrees of correction can be obtamed, but it 4 
inadvisable. When a greater gain than fifteen degrees is desirable a sup 


plementary recession of the internal rectus to its proper place on t 


will vield better results without the danger of enophthalmos 


The authors of the paper referred but brietly to a partial tenotomy of 
the internat rectus. If there is an indication for a partial tenotemy it 


might be used when too much is attempted by a shortening of the external 


rectus, to relieve the tension on advancement sutures, but even then all but 


the most ‘peripheral fibres above and helow must be severed Phe tech 


nique under such conditions is quite as formidable as that of a reees-1on 
operation which yields definite values 
As has been pointed out, it is most difficult to tell the beginner how 


much muscle to excise, how large a tuck to make, or how much to recede 
the internal rectus to give certain results. Each case 1s a law unto itself 
and experience alone can guide the surgeon \ttempts have been made to 
provide scales in millimeters to guide one in accomplishing certain results 
Such guides may help the beginner in his first cases, but as his experience 
grows he will find so many factors enter into the calculation that a rule of 
thumb-must eventually give way to good judgment. The proper procedure 
is to operate on an external rectus and if the residual squint requires fur 
ther operative procedure for its correction, a recession of the correspond- 
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inv internal rectus may be practiced, or at a later day the other external 
rectus can be shortened. Ina general way the ratio of the recession to the 
tuck is approximately one to three in millimeters. Naturally this will vary 
vith the si of the muscles, their attachments, the age of the patient, and 
dd 

lf the ease of pertorming a tucking operation, with its comparatively 
short and uncomplicated convalescence, will induce surgeons to operate 


children than is the usual custom, the operation is to be com- 


nepiedes m expert ‘ he \ Cl it oIS) Deol thre operatiol ot choice 
which « be practical under all conditions, but should be selected as a 
ective me ire with due regard for its advantaves. its limitations. and 


‘ ‘ , ‘ erat ‘ ‘ from tucking the musel Phere 
° mirecl tt ‘ feat cl the eveball that ‘ t t tuck, and 
; es that w CIV it cs i ked 1 wall 
e ft 1 1 ( ( ! cra I ( | One } id 18 
hie too ct t patient, a w in WwW ad v2 d vision 
( ‘ i 1s z= Lite <ect ‘ ‘ ] Wa al d 
1¢ thre litire ( i \ Maddox on Sas used nd 
; ik of re nt Let ‘ roy e candle. It ght it not advisable 
t al thre ter i s me || 1 S alte returned Mi il) 
\ ta ‘ LIne s dissect ip Pen s capsule 
ecle e-d und the ¢ i the 111 e Was ut agall 
e muscle attaches elf ( { the peratl vith Maddox rod 
the red light passed through the candle \ test was made cight months 
ifter e red heht still passed through the candle When the opera 
i formed | CHEV pa ck hac ‘ m ( the nternal rec 

( e operation wuld have been made at the same. time 
© st se Wal a young managed 21 years. who wanted an oper- 
ath in amblyopie eve for cosmetic effect. He had an exophoria of 33 
Phe amternal rectus had been operated o1 when the patient Was a child. 


Phe conjunetiva and Tenon’s capsule were dissected and about 5 mm. cut 


tf the muscle Phe eve looked fairly straight. The young man left for 
Mlorida, and when he returned in ove year he had about 14° of exo- 
phoria. A second operation was performed by dissecting the conjunctiva 


halt way around the eveball, and the muscle cut 


wal \tter two years he now has only thout 4° of exophoria 
What | want to prove is that by the second operation for exophoria, 
where the muscle attaches back of the first operation, one can get as much 


as 10° more correct his second operation will help when you want 


o correct a high degree and only want to operate on one eye 


De. Ronperrc O'Connor, San Francisco I wish to compliment Dr. 


Burch on his very complete consideration of the subject as he sees it. I 


hope he will not feel hurt at my discussing 1t as I see it. 


My shortening method has evidently escaped his attention, else why 


ing 
state that the tuck 1s the only one that does not disturb the insertion. The 


mere idea of “receding an internus to the equator” makes chills run up my 


spine. I have seen a total absence of inward rotation due to a set back of 
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4mm. | wonder what he means by “making an allowance for tendon 
stretching 2?” He must have inadvertently overlooked the anatomical fact 
that tendon tissue is inelastic—necessarily so 

lor many years | have felt that our troubles in surgery of the oculia 
muscles are due to habit contractions and relaxations (more especially 


the latter), as explained by Sherrington’s Law of Reeiprocal Linervation 


Shortening a muscle does not abolish its habit impulse to rel which pet 
mits the eve to return more or Jess to its origimal positron. -b lave seen 
a 25 (are) degree of overcorrection, mamtamed for four days belie 
cover, disappear over might after uncovering the eves. No change could have 


occurred at the port oft shortening hecansc the shorten mw whiter il was 
stil in place. Tlabit relaxation is, in my opinion, the only explanation 

Phe Doctor's system of handling hyperphoria can be explained only b 
the fact that lus tucker cannot, as he admits, be used on a superior res 
tus, which is nearly always the paretic muscle and therefore the one to lx 


shortened. If this idea is correct, and | am sure it is, shortening a left 


inferior rectus to correct the results of a right superior rectus paresis is as 
reasonable as shortening a left externus to correct an exophoria due te a 
right externus paresis. Shortening a normal muscle (the opposite infertor 


rectus ) and recessing two normal muscles (interior rectus cot the SLING 


side and superior rectus of the other! simply because the tucker cant 


be used on the muscle at fault is, in my opinion, wrong. Moreover 
recession of an inferior rectus might result in diplopia on looking dows 
Having shortened the vertical recti m approximately 150 cases | feel some 
what qualified to make positive statements. In not more than six of thes 
did diplopia tests point to an inferior rectus as the oaretic muscle 1 wish 


to repeat that an accurate diagnosis of heterophoria in kind or dexgres 
cannot be made without the aid of prolonged monocular occlusion Phos 
who refuse to use this important diagnostic aid are more ignorant of ac 
tual conditions than they are willing to admit 


As to judging results, degrees of elevation mean nothing and I stopped 
making such measurements many years ago. In the absence of tenotomies 
I find it almost as difficult to correct a 10-degree exophoria as a 40-degree 
squint. This because of muscle action under Sherrington’s law. One has 
only to remember that patients’ eyes will often be perfectly straight with 
their glasses, but deviate ad maximum without. A reasonable -shortening 
often gives a full result; if not, its mate of the other eve must be operated 
on. Excessive shortenings may interfere with parallel action of the eyes, 
especially when combined with tenotomy of the opponent 

\s to tenotomies, my scheme is what I cal! a two-stage tenotomy. The 
first is a central cut leaving a 2 mm. margin. Sometimes this is enough 
to break the habit spasm: if not, about six weeks later the margins are 
cut, but avoiding the central portion which has become united to the 
sclera slightly back of the original insertion. The final eftect is that of a 
slight recession, but without at any time losing control of the globe and 
without the use of scleral sutures which are always risky, and especially 
so in the thin sclera of a young child 

The operation should be done as soon as nonoperative measures have 
failed. I have never seen glasses that were a full and accurate correction 
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traighten the eyes, unless they did so at onee. | have frequently cel 
eve traighten at once on giving such a correction in place of a par 
tial and inaccurate om So, in my opinion, i a sec mad refraction after 


ome months is markedly different, the first was, in all probability, wrong 


| like to oper ite car) moorder te merease thre puaticnits chanes of learn 


ing binocular vision mn the normal way, this because orthoptic traming 1 
impracticable m osmall children and beeause but few mothers will perst 
in the prolonged and tedious alternate monocular oeclustom necessary to 
ive thr hit each eve 
De. Waurnaan bie 1) Washingt 1). ¢ May I ask D1 
a just wl meal ) corrects f funetrona rabismu \ 
mentioned 4 ¢ first paragrapl Does he mean that the patient 1 col 
rect of the guint wath r without wlasse Ts the guint considered 
cured at it essary ft t patient to we vla for its correetion 
11 \ (1 11 burel nt | t] treatment witl isses, patch 
ine tl tie EXNETE Detar operating 
‘ l resu t the squint and the wearn f glasses would seem t 
rtke t «le ( tai ure befor ( ( we ) urs vt 
cedure, 1 tl © necessal One finds many mothers a haildre 
t porate this difficult) procedure Herne ¢ progress of - 
ist Ite! tistact \ea the weal 1 the 1 | vrmet pl 
rrecuion er the developmental period of life often makes it necessat 
for this nal ita iwa vear vlas | en tl ugh thie qu 
re tiie mmecat 1 ttected that the maticnt thinhot s« ( il 
1 miortably distance near witl vlasses Henee the visa 
ihitv of ear opera d early cure of the squi without glasses 
Phe tucking method as shown by Dr. Burch is ideal, safe and simple 
| feel that we ¢ great] debted to him for his trou n putting it 


In children with approximately 15° of convergent squint the Jameson 
recession operation is good, there is little disturbance of the muscle cover 
ing, the reaction is slight, and since gut is used there are no sutures to 
remove—a most important consideration. Combined with the tucking 
operation, when this is necessary, it makes an ideal operation. When a 
tucking is done and an operation on the opposing muscle is required, the 
recession operation is to be preferred to tenotomy. The latter may be 
uncertain in its effects, whereas the former is not 

Dr. FRANK E. Burcu, closing: We have particularly avoided consid- 


eration of any methods of muscle shortening other than our own technique 


for tucking. We owe Dr. (YConnor an apology for making the state 
ment im this paper that the tucking operation is the only method which 
preserve the orwinal wWisertion : t] at was ¢ itirely a oversight on our part 


Phere are several typograpical crrors in the text m the Presession vol 
ume. One is the interchange of the words “internal” and “extermal” in 
the series of examples which are given in the procedures suggested for 


Various types of muscle imbalance and deviation These are, of course, 
only approximate, are not meant to be arbitrary or exact, and | hope they 
will be accepted in that spirit. They were suggested from thorough effort 


to analyze our experience. 
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The principles we have mentioned in correcting deviations are in ac- 
cordance with the principle in muscle dynamics so clearly described by 
Ronne in 1927 in the Archives of Ophthalmology. The amount of devia 


tion which may be corrected by tucking a single muscle is rarely over 20 


or 25° at most. Dr. Shannon recently said he was able to correct 35° by the 


tucking of one muscle alone. | doubt if we should attempt that because 


of possible trauma 

Dr. Davis asks about the wearing of ezlasses. We consider this rela 
tively unimportant. if a patient with a squint has been wearing glasses 
which correct it he should continue to wear them \s to best age for 


operation, | ean only say that the tucking method offers opportunity for 


safer operations at an earlier age than any other we have used 


The question has been raised. what becomes of the buried silk Wi 
do not know lor three years we used catgut, and we know it produced 
large granulomatous humps which were unsightly and slow of absorption 
and annoved us a good deal. We then tied the silk outside the conjun 
tiva for four years, until] Dr. Greenwood taught us it was perfectly safe 
to bury the silk, and we have done thet for one year. We do not know 
what becomes of it, but at the University of Minnesota we have started 
experiments to find out whether there is any difference between rayon silk 
and silkworm silk in its solubility 


} wish to thank Dr. Laneaster and the other discussors of this paper 
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Parr dl. Pay-Sactis Diskase anp Its ALLIED CONDITIONS, WITH 


\ Drier Review oF THE LITERATUR 


losEvH I. GOUTERMAN, M. D., 


Pai ADELPILEA 


Phere is a prevailing impression among those of the profession 
that Tay-Sachs disease is an atfection of infaney, under the age 
of six months; racial in character, occurring only in the Jewish 
race, and rare in its incidence. .\ review of the literature on the 
subject militates against this impression. It will be the aim of 
this paper to show that amaurotic family idiocy is quite prevalent, 
having passed the stage of keeping account of the number of 
CASES reported ; covering a span of lite between the aves of three 
months and thirty-five vears: and not especially either race or 
sex selective. Tf this compilation should prove of some assistance 
to the ophthalmologist and neurologist in a more correct orienta 
tion among the obscure cases of juvenile and adult optic atro 


phies and amblyvoptias, | would consider this etfort amply justified 
HISTORICAL DATA 


Phe first published account of the disease was rendered by 
Pay." in ISS1, under the title “Symmetrical Changes in the Re 
gion of the Yellow Spot in Each leyve of an Infant.” In 1887 
Sachs published a paper on a case of blindness associated with 
idiocy, entitled “Arrested Cerebral Development.” Nine years 
later Sachs recognized the familial element in the disease and 
coined the name “amaurotic family idiocy,” quoting Higier as 
being the first to propose the name of Tay-Sachs disease. Ward 
Holden” who made a pathologic report on the eyes of Dr. 
Hirsch’s patient, is credited with the discovery of the relationship 
between the fundus picture and the general nervous affection. 
The first cases of the juvenile amaurotic family idiocy were de- 
scribed by FF. I. Batten. It was Vogt’ who, in 1905, gave the 
name of juvenile type to those cases in which the disease began 
in youth instead of in infancy, without showing a predilection 


tor Hebrews. 
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“ lee Incidence.'— 

Just after the first year—Dr. Findlay’s three cases. 

During the second yvear—Third child in Vogt’s second tamily. 

During the third year—I*. e. Batten’s tive cases (1914). 

During the fourth year—Dielchowsky’s four cases. 

During the fifth vear—Ichikawa’s case. 

During the sixth yvear—lirucowa’s two cases. 

During the seventh year—Mayou's three cases (1904 ) 

In 1903, Batten reported 2 cases at the age of 6.° 

In 1906, Spielmeyer reported four cases at the age of 6 

In 1907, Oatiman reported two cases at the ages of 6 and 7 

In 1907, Vogt reported several cases. 

In 1909, Wandless reported three cases. 

In 1910, Rogalski reported one case at the age of 7. 

In 1910, Kuffler reported four cases at the age of about 6. 

In 1912, Gifford reported two cases at the age of 7. 

In 1912, Schob reported one case at the age of 6. 

In the literature we find cases reported between the ages of 7 
and 35. 


SYMPTOMATOLOGY. ' 


Infantile Tay-Sachs Disease. 

1. Mental impairment, during the first months of life, leading 
to absolute idiocy. 

2. Paresis, or paralysis of the greater part of the body, which 
may be either flaccid or spastic. 

3. Normal, deficient or increased reflexes. 

4. Diminution in vision, terminating in absolute blindness (the 
cherry-red spot in the region of the macula lutea, and later, a 
simple optic atrophy). 

5. Marasmus and a fatal termination, as a rule befcre tit 
age of 2. 

6. Occurrence of the affection in several members of the family. 

7. Nystagmus in some but not in all of the cases. 

8. Strabismus in some but not in all of the cases. 

9. Hyperacusis in some but not in all of the cases. 

10. Convulsions in some but not in all of the cases. 

Add to this the fact that the children are apparently in perfect 
health at birth and generally remain so until three to six monthis, 
also the racial predisposition (Jews) and one has a fairly com- 
plete picture of the disease. Recently Pelizaeus* described a con- 
dition, called aplasia axialis extracorticalis congenita, or Pelizaeus- 
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Merzbacher’s disease, coming on in older children, which some- 
what closely resembles amaurotic family idiocy, although rarer 
in its incidence, and generally appearing at about three years of 
age. The children live longer than in the Tay-Sachs variety, and 
may attain adult life. There are optic atrophy and blindness but 
no red spot develops. There is also a progressive spastic paralysis 
which is diplegic in distribution. These cases show a widespread 
change, chietly of the axis eylinders, and are thought to be due 
to a congenital defect of formation, or agenesis of the axis cylin- 
ders, especially oft the long extracortical association fibers, while 
the familial or Sachs type is rather a primary cellular degenera 
tive process. Nystagmus and tremor are frequently symptoms in 


the Pelizaeus form. 


Juvenile Tay-Sachs Disease’—TVhe children are born healthy 
and develop normally to a period of life varying with the dif- 
ferent fannhies. It always attacks the members of any one family 
at the same time of life, either at the age of six to eight years or 
at the age of fourteen to twenty vears. They begin to show, first, 
loss of intellectual faculties; then loss of vision, and lastly loss of 
totor power, The disease progresses slowly. eventually rendering 
the child blind, demented and spastic. The disease is neither race 
nor sex selective. The change at the macula consists of a diffuse 
pigmentation, which extends more or less into the surrounding 
retina. The dise is of a gravish-white color, with vessels a little 


smaller than normal, 
Qatman' subdivides this variety of Tay-Sachs’ disease into 


1. The “maculocerebral” type, in which both retina and brain 
are attacked by the pathologic process, resulting in failure of 
vision combined with failure of intellect. The onset of the disease 
is between the fifth and seventh vears the period of second 


dentition, 


2. The “macula” type, in which the retina is affected by the 
process, but the brain escapes. Hence visual disturbances without 
dementia. The onset of this variety is between 14 to 16 vears- 
the period of puberty. Important! biochemical changes take place 
at the periods of infancy, second dentition and puberty, such as 
accumulation of the Nissl substance in the nerve cells, deposition of 
myelin around the axial fibers of the neurons, particularly in the 
brain cortex, where there is scarcely any present at birth. Thus 
if a breakdown in the nervous system is imminent, the proba- 
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bility is that it will occur during these periods rather than in the 
intervening periods. 

Ocular Manifestations of Tay-Sachs Disease and Its Allied 
A ffections.—E.xvternal findings: Vupils are dilated and sluggish 
in their response to light, perhaps in some instances completely 
irresponsive. Nystagmus, strabismus and oculomotor paralysis 
have been observed in some cases. 

Ophthalmoscopic Features of the Infantile Type of Tay-Sachs 
Diseases.—AMacular phenomena—the earliest to appear—consist 
of a cherry red spot at the fovea, surrounded by a broad grayish 
white area, about twice the size of the optic disc, not extending to 
the papilla, a picture that resembles an occlusion of the central 
artery. This condition, however, is excluded by the darker cherry 
red spot, not present at birth, and remaining unchanged from its 
advent until death, while that of occlusion disappears within from 
ten to fourteen days, and by the absence of any opacity about the 
papalla. 

In the atypical forms of amaurotic family idiocy, especially in 
the late infantile types, instead of a cherry red spot other appear 
ances may be found in the fundi which might be considered as 
equivalents, namely, grayish discoloration and a nebulous appear- 
ance of the retina ( Hassin and Pamerlee’s case); a slight veil-like, 
milky-bluish haze of the macula gradually fading into the sur- 
rounding color of the retina (Woller’s case); a reddish macula 
surrounded by a dark pigment ring ( Muhlenberger’s case ). 

Changes in the Papilla: The optic nerve, though not at first 
atlected, later on becomes pale or even quite white, but not vellow- 
ish as optic atrophy sets in with ultimate complete blindness. The 
atrophy is of the simple variety. 

The retinal arteries are contracted and smaller than normal. 

The retina finally undergoes depigmentation, 

Field characteristics: .\ central scotoma may appear early for 
green and red with normal peripheral fields for white. There may 
be early failure of central with preservation of peripheral vision. 
This may be preceded by a history of good vision. 

In the juvenile and adolescent types of amaurotic family idiocy 
the pigmentary alterations in the region of the macula may be 
but slight. In the typical type the macula shows an irregular, 
round, reddish-black spot, surrounded by peppered pigmentary 


changes. 
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The optic dise is pale. ‘The retinal vessels are small (PF. FE. 
atten ). 


ETIOLOGY, 


\ll writers® on the subject are in accord with the statement that 
there is no evidence of inflammatory changes in the affected part 
and that the disease is due to a primary change in the cells them 
selves, Gordon Holmes showed that the changes were not due to 
an arrest of their development or to any bacterial toxin. Sir lred 
eric Mott attributed the cellular changes to a failure in the in 
herent specific trophic property of the nucleus of a nerve cell, 
upon which the vitality of the whole neuron depends. Waren 
Pay’ regarded the disease as a congenital condition, the patho 
logic changes being confined to the retina. Sachs* first described 
this entity as a congenital, genetic, morbid process—agenesia 
corticalis. In later publications he combined the above with a 
degenerative or aliotrophic change. Collins and Mayou"® view 
this disease as an alnotrophy. Sir Herbert Parsons!’ disregarded 
the abiotrophic theory, believing this condition to be the result of 
some inherent biochemical property. Of all the suggested the 
ories, the one most generally favored has been the presence of 
autotoxins (Stock, Stargardt, Schlapp), which, under the stress 
of second dentition, attack the retina and thus initiate a progres 
sive degeneration of the neuron system. 

Predisposing factors’ (a) Vamihal tendeney, inasmuch as 
frequently several children in the same family are affected. 

(hb) Race. It is more common in the Hebrew race, but by no 
means confined to this race. 

(c) Blood relationship of the parents. 

(d) Trauma to pregnant mothers 

(e) Neurotic taint. 

(f) Premature arteriosclerosis (lusey ), 

(g) Syphilis. 

(h) Toxins resulting from exanthemata. 

(1) Toxemia of child. J. lepstein suggested as a possible cause 
for Tay-Sachs disease gastrointestinal toxemia, resulting from 
abnormal metabolism of calcium salts, initiated by a dysfunction 
of the parathyroids. G. Marinesco explained that pathologic 
changes in the intracellular ferments might be responsible for the 
disease. In a later publication he stated that the course of the 
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capillaries is strewn with glycogen granules and that an intimate 
relationship seems to exist between the gravity of the lesion and 
the deposit of glycogen. 
HISTOPATHOLOGY OF TAY-SACHS DISEASE. 
Schaffer’? divides the pathologic changes into two phases: 


(a) The swelling phase, characterized by swelling of the hyalo 
plasm of the neurons. The nerve cells may swell as a whole or 
in part, as in the dendrites of axons, which may be swollen like 
a balloon in a localized area. The extent of the swelling is a dis 
tinctive feature of the histopathologic picture of the disease which 
is not found in the exogenous diseases. The edema atfects the 
ectodermal elements, while the mesodermal elements—membranes 
and blood vessels—remain unattected. 

(bh) Precipitating phase, in which granules appear in_ the 
swollen hyaloplasm, followed by round or polygonal bodies, which 
stain with hematoxylin and which fill the gaps. These gradually 
developing bodies are prelipoid degenerative products, arising 
from the hyaloplasm. The lecithinoid bodies are partly carried 
away by glial cells via the perivascular lyinph spaces, and partly 
transformed into fats within the cells. The nerve cells are rela 
tively more affected than the neurofibrils, the latter being attacked 
secondarily. According to Collins and Mayou,” the essential his 
tologic features of amaurotic family idiocy are: 

1. Progressive loss of Nissl substance in all the neurons in the 
body, and (2) the increase in the neuroghal fibrillar substance 
to an abnormal degree. 

Chemical examination of the brain by Sidney \. Mann has 
shown: 

(a) A decrease of nucleoproteids, which may be associated with 
the disappearance of the Nissl substance in the neurons. 

(b) And the increase of the simple proteids, which may he 
correlated with the increase of glial fibers. 

In view of the pathologic findings in the ganglion cell layer, the 
macroscopic fundus picture can be explained on anatomic grounds. 
In the normal eye the ganglion cells vary from 10 to 30 microns 
in diameter. In the periphery, where the cells are scattered, large 
cells abound; but in the macular region, where the ganglion 
layer is several cells deep, the cells are smaller, irregularly pear- 
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shaped and packed closely together. In the fovea the ganglion 
cells are absent. \t the margins of the fovea the ganglion layer 
is sIX to ten cells deep. (One dise diameter from the fovea hort- 
zontally it is three to four cells deep: two disc diameters, two to 
three cells deep, till at the periphery it 1s a scattered layer of single 
cells. In the vertical meridian the ganglion layer thins out most 
rapidly. The alteration in size and shape of the ganglion cells in 
amaurotic family idiocy gives the snowy white appearance to 
the retina in those areas where the ganghon cells are numerous 

that is, one to three dise diameters around the fovea. The fovea 
proper, having no ganglion cells, is not altered in color and hence 
stands out as a vivid red in contrast to the surrounding white 


retina, 


Ir \S \ClIS DIS ASI \ND ALLIED CONDITIONS, 


\maurotic family idioey, retinitis pigmentosa and macular pig 
mentary degeneration, whilst possessing group characteristics, vet 


appear to have fundamental similarities, as if the same etiologic 


and pathologic processes permeated them all. 


, F Vacular Prainn ? lian I Pani 
F itis -oigu Sa 
legeneratt lit 
\G 1 VN Pikep } 
Commences early mn lite May commence at ax Miset at ave of 3 to ¢ 
nl progresses slowly of 6 or not until the) months; rapid failure 


2nd decade. rapid fal of sight: death mm two 
ims 


ure of steht and then eal 


stationary. 
HEREDITY 


\lore than one genera-| Familial, no racial pro-| Familial; only met with 
tion affected; no racial! clivity in the Jewish race; ne 
proclivity racial proclivity in the 

juvenile or adolescent 


group 
VISUAL DEFECTS 


Nyctalopia, followed by} Central scotoma;  no|Central loss of — sight 
annular scotoma; cen-) contraction of fields;) early, progressing — to 


tral vision last affected., no nyetalopia complete blindness 
CONDITION OF RETINA 


Primary affection of ba-|Primary affection of | Primary affection of 


cillary layer at equator,| bacillary layer at mac-| ganglion cells, causing 
later formation of! ula, later formation of | white opacity around 
branching patches of) dots of pigmentation macula 


pigmentation 
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GENERAL NERVOUS SYSTEM 


Sometimes mental weak-|Sometimes dementia; | Always dementia; — all 

ness; cause unknown. ganglion cells affected! ganglion cells in bods 
as in amaurotic fam-! involved. 

ily idiocy 

Differential Diagnosis:'’ \We should differentiate these condi 

tions from congenital defects, inflammations of the retina or of 

the choroid, and other forms of retinal degeneration. Congenital 

macular defects differ from Tay-Sachs’ disease in that they do 

not appear after a child has enjoved good vision, do not progress 

or induce optic atrophy and are not associated with a progressive 


loss of intellect or of muscle power. .\ ceniral retinitis is excluded 


by the pigmentation of the retina, while in central choroiditis the ' 
black and white spots in the macula are not enclosed in a detined | 
oblong, and are not likely to be associated with a dusky pig 
mentation of the retina, such as is common in this disease or these 
diseases. When the choroidal markings are visible within the 
atfected area we have to deal probably with a choroiditis or a 
sclerosis of the choroid. 

The history of previously good vision and the absence of symp 
toms of hereditary syphilis suffice to show that the dusky pigmen- : 
tation of the retina is not the same as that of the snuff colored 
fundus. 


Pigmented degeneration of the retina is excluded by the ab 
sence of hemeralopia, the early failure of central with preserva 
tion of peripheral vision, instead of the reverse, the early appear 
ance of a central scotoma and the white rather than the yellowish 
color of the papilla. 

The picture presented in circinate degeneration is different and 
this condition seldom is met with in childhood. 


Treatment: General hygienic measures, calctum bromide and 


nA Ie I a tte at 





parathyroid extract should be tried in the early cases. The prog- 






ress of the disease is rarely arrested by the symptomatic treat- 





ment. 






SUMMARY, 










The various types of Tay-Sachs disease have features in com- 
mon, namely: The patients are born healthy, fair-skinned and 






comely, from healthy parents, usually related to each other. 






This affection is familial, hereditary, bilateral, having the same 






histopathology, prognosis and lack of specific treatment. 
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Distinctive features: Infantile type occurs at the age of three 
to six months; it is race selective (Hebrew), and is characterized 
by visual disturbances, macular changes (cherry red spot), lead 
ing to blindness, loss of muscle power, dementia and death at the 
age of two years. 

Juvenile type develops at the age of five to seven vears;: it is 
not race selective and possesses the same visual, mental and motor 
disturbances with the exception of a slower progress of the de 
velopment of the symptomatology, brownish pigmentary macular 
changes instead of a cherry red spot, and death taking place at 
the age of about twelve vears. 

ldolescent variety occurs at the age of fourteen to sixteen o1 
twenty years; it is not race selective; shows visual disturbances 
with macular changes similar to those found im the juvenile type 
and a central scotoma; loss of muscle power, but no dementia 


This variety of Tay-Sachs disease is not fatal. 
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Part Il. Plistropariovocy or Two Cases or Tay-Sacts 
DISEASE. 
N. W. WINKELMAN, M.D., 
PHILADELPHIA, 
Neurologists have devoted considerable time to the familial 
diseases, because of their bearing on the entire problem of nervous 
conditions. In faet, Karl Schaffer of Budapest has devoted the 


last twenty vears to these problems, the results of which are 


Fig. 1. Typical changes in the ganglion cells of the anterior horns o 
spinal cord. (Schaffer’s cell disease. ) 












embodied in a monograph.' The individual articles dealing with 
this subject are so numerous that it is impossible to quote even a 
small portion of them. 

One of the best known and most sharply defined of this great 
group of hereditary diseases is the infantile form of amaurotic 
idiocy or the so-called Tay-Sachs disease, or better Tay-Sachs- 


Schaffer’s disease, because while Tay first described the charac- 
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teristic ocular findings, and Sachs the clinical picture, it was left 
for Schatfer to first describe the characteristic and pathognomonic 
ganglion cell changes in the entire central nervous system. 

The clinical picture is usually so characteristic that little doubt 
is present im the mind of the examiner that he is dealing with this 
condition. Given a child of Jewish parentage who has developed 
normally until the age of six or eight months and then begins 
to show an increasing weakness of the extremities up to complete 
paralysis with increased muscle tone and hyper-retlexia, with 


eradual mental deterioration, an eye ground examination is 





2, Bielschowsky stain to show neurofibrillar swellings and irregu 


rities, and the changes within the swollen ganglion cells 


urgently demanded. The characteristic cherry red spot in the eye 
vround is usually the final word in the diagnosis of this condi- 
tion. Glindness is the eventual result, 

Death takes place before the second year. It might be of in- 
terest to give a short sketch of the pathology at this point and 
to elaborate on it i the description of our cases. Brietly, the 
vross findings are usually developmental defects, with a peculiar 
hardness of the brain, that is commented on by all recent authors, 
and the presence of very small and very large convolutions. 


Microscopically there occurs a swelling of the ganglion cells and 
¢ bn] S > 
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their processes of the entire nervous system of a type that is 
characteristic only of this condition. The retina, as part of the 
brain, shows the same type of reaction. 

We have two typical cases to report. The first concerns a Jew 
ish girl who was fifteen months of age at the time of death. She 
was sent to the hospital because of convulsions. There was a 
history of mental disease on hoth sides of the family. nother 
child had had a similar condition at the age of seventeen months, 


and the dondition was diagnosed hydrocephalus: postmortem 


Fig. 3. Bielschowsky stain of cerebellum. Ballooning out of Purkings 


cells, as well as of processes can be made out very readily 


studies were not permitted. The patient was a full term child and 
was breast fed for two months. At the third or fourth month 
it was noted that she was unusually sensitive to sounds, starting 
at the least noise. .\t six months the mother noted that the child's 
head was larger than normal, and at this time the child could not 
handle herself as well as a normal child. Convulsions began at 
ahout three months. (in examination, the child appeared well de 
veloped, but her head measured 18!2 inches (46.99 em.) in cir- 


cumference. There were convulsive movements with deviation 





















Sot aed 
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of the head and eyes. The spinal fluid was under increased press 
ure (25 mm.). The eve grounds showed the characteristic cherry 
red spot. The extremities appeared somewhat flaccid, but the 
reflexes were slightly increased. Little 1f any vision was present. 
Progressive emaciation occurred, with trregular fever and death 
ten weeks after admission. 

At autoysy the brain was found to be larger than normal and 
was as firm as if it had been in formaldehyde tor weeks. The con 
volutional pattern was peculiar in that great variation in the size 
of the individual convolutions occurred, some being very small 


and irregular and others very large 





hie. 4. Cell stain of cerebellum. Note intense swelling of Purkinje ¢ 


that are fairly numerous. Granule laver normal 


Microscopie examination showed as follows: The pia-arachnot| 
was definitely thickened as result of edema plus fibroblastic pro 
liferation, in the meshes of which were occasional macrophages 
but no inflammatory clements. In the cortex the outstanding 
feature was the involvement of every ganglion cell, large and 
small, by the Schatfer cell disease. You, as ophthalmologists, are 
not greatly concerned with the finer cell changes, so suffice it to 
say that Fig. 1 gives the appearance of this type of cell change 


in the usual toluidin blue alcohol fixed preparations. There is a 
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peculiar swelling of the cell body, as well as its plasmatic pro- 


cesses. So great may the swelling be that the cell itself and even 





its processes may resemble small balloons. There is a disappear 





ance of the normal Nissl body accumulation in the cell body, so 





that in the final stage one sees a perinuclear collection of dust 





like particles as the remains of the previous stainable substance, 





while the rest of the cell body shows a meshwork, in the indi- 









vidual spaces of which can be demonstrated by appropriate stain 





ing methods a lipoid substance. \s a rule, the nucleus is gradually 





displaced until it assumes a peripheral position. It 1s remarkable 






that the nucleus itself shows but mild changes in comparison ta 






the cytoplasmic alterations. 
























Spinal cord—Myelin sheath stain. Shows lack of myelin in pyr- 


(Patient had never walked. ) 


Fig. 5. 


amidal tracts. 











With the neurofibrillar stain of Dielschowsky (Fig. 2) one can 


readily note the balloon shaped swelling of the ganglion cells, as 
° Peel b : 





well as changes in the plasmatic processes. 





One notes the meshwork within the cytoplasm with the intra 





cellular neurofibrille pressed around the margins of the cells, 






most of which eventually disappear. The changes in the nerve 





fibers are well shown in this picture, while the axonal changes 






in relation to the ganglion cells are well illustrated in lig. 3 of 






the cerebellar pathology, where a balloon-like dilatation of a 






process can be seen in relation to one of the Purkinje cells. 
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It wall serve our purpose to state briefly that the intercellular 
tissue did not remain passive. Phagocytic cells were present in 
abundance, while specific stains showed also a proliferation of 
fiber forming astrocytes, so that it can be considered as an actual 
sclerosing process. It is probably this factor that gives to the 
brain its hardness. 

Phe blood vessels themselves have undergone but little chanve. 
It has already been mentioned that the changes in the ganghon 
cells and the ghal proliferation belong to a universal proces 
Hlassin has felt that the thalamus 1s the seat of the most intens 
changes. This is entirely possible i view of the characteristic 
clinical features 

he second case is one that has only recently come to our lab 
oratory, The clinical history was so characteristic that a diag 
nosis could he made on that alone. The findings entirely con 
firmed the diagnosis. Microscopically the picture was so typical 
that anyone at all acquainted with the findings could make the 
diagnosis at one glance. 

It might be of mterest to mention another case, which 1s to be 
reported in detail in a tuture contribution. It has recently come 
tor Tne recognized that abortive or Incomplete cases of so-called 
amaurotic idiocy can occur. This is well illustrated by a case of a 
man of nineteen who died in status epilepticus and in whom no 
suspicion of the underlying cause was to be foun. clinically. He 
ely ye ared to be the ordinary so-called “idiopathic” IVvpe of epl 
lepsy with marked mental deterioration. The eve grounds showed 
but a mild optic atrophy. The microscopic study of the brain of 
this patient gave us our first clew as to the underlying pathology. 
It showed us the typical Schatter-cell disease practically entirely 
lamited to Ammon’s horn. Cases of this sort, while rare, are not 
unknown, 

In conclusion, it is to be emphasized that while ganglion cell 
changes, for the most part, are not specific of a disease process, 
we do have a notable exception in the Schaffer cell change, which 
is pathognomonic of a group of diseases that go under the gen- 
eral term of amaurotic idiocy, of which the infantile form was the 


first described and the best known. 
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DISCUSSION 


Dr. LutnHer C. Peter, Philadelphia: Three phases of this timely pres 
entation are of practical importance to us as ophthalmologists: [irst, the 
classification; second, the pathology; and third, the etiology 

Although the clinical diagnosis can be made without the eve findings, 
the neurologist as a rule asks for an eve report to complete the clinical 
picture. In the infantile variety of the disease the eve symptoms are 
definite, and in themselves are diagnostic of amaurotic family idiocy 

Irom a more or less confused accumulation of observations as to the 
symptomatology of Tay-Sachs’ disease, order has been brought out of 
chaos by a classification of the disease into three groups, namely, the 


infantile, the juvenile and the adolescent types. The first occurs im appat 


ently normal infants of Jewish parentage, is marked by paralysis, idiocy 
optic atrophy, a cherry red spot in the macula surrounded by a pale zone, 
and terminates fatally, as a rule, before the end of the second vear. Th 
diagnosis in this group offers little difficulty 

The second, or juvenile, type is not race selective. It begins in appat 


ently healthy children, from six to eight vears of age, with mental de 
terioration, visual loss associated with atrophy and macular degeneration, 
and finally motor disturbances Phe disease terminates fatally, as a rule 
hefore the twelfth year. The cherry red spot is net in evidence but is 
ieplaced by varying degrees of macular pigmentation 

lhe third, or adolescent, type has its orset between the fourteenth and 
twentieth vears. It is not race selective. Visual disturbance and mot 
weakress are the same as in the other types, but mental deterioration ts 
rot found. It may not be fatal. This group is in need of further study 
to place its diagnosis in the clear-cut category of the infantile and juvenlic 
varieties. The ore definite phase of the adolescent group it shares with 
the other types, namely, the pathologie findings 

Winkelman, Schaffer and others feel that the pathologic findings ar 
the same in each group, and so characteristic that Winkelman believes 
the Schaffer cell disease is a condition which is only found in amaurotic 
family idiocy. If these facts are correct, further studies will finally 
classify the clinical aspects of the adolescent tvyn Phe last case to which 


Winkelman refers, a case which has not as vet been fully reported, raises 


the question, which he intimates, as to whether the adolescent type really 
is a third group of Tay-Sachs’ disease or an abortive form of the juvenile 
type. This fact awaits further confirmation 

The final phase of practical importance is the etiology of the disease. 
a phase which is as yet in some doubt. Many theories have been ad 
vanced, but most of them are lackirg in proof. The autotoxin theory. 
which the essayist feels has received most support, falls short in essential 
respects. It is possible that autotoxins may play a role as precipitating 
factors, but why should these toxins he race and family selective? Each 
type occurs in apparently normal individuals. The abiotrophy theory of 
Collins seems to the speaker to fit in with known facts better than any 
other theory advanced. From our present knowledge, we have no means 


of preventing the disease, and nothing is known by which the disease can 


7 
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he arrested. Furthermore, the onset of the disease seems to be at such 
periods of the life of the individual when special demand is made on the 
personal economy that an absence or difficulty in vital cell energy marks 
the beginning of the abiotic atrophy 

lhe disease is not one which is frequently observed, but every ophthal 
mologist whe is connected with hospitals of fair capacity is called upon 
vith sufficient frequeney to cooperate in the study of the condition te 
make it essential that he should be familiar with the important facts 

were presented by Dr. Gouterman in his interesting contributios 
1) Parker Tlearu, Detroit Pick and Bielschowsky have recently 


ed an association between N ematil Pick s disease, which soa familial 
lipoid disease of the infant, and Tay-Sachs’ amaurotic family idics Row 
recently correlated the pathological and clinical tindings found 


Niemann-Pick’s, Gaucher's and the Schuller-Christian svndrome, al 


nahitestation of lap id histioevte s1 he sp ile r. at thre recent \merieat 
Med \ssociation Section meeting, suggested that a number of littl 
erstood fundus lesions which exhibited familial and « stitutiona 
‘ aie FY 1 uped under a single head of bas 1p il patl Ovy 
here | ive been many studies ot the pathy k vy of lay Sachs’ disease 
cluding these of TH ssi Schactte! largely contined to thre nerve tis 
se studies are very much i agreement in the matter, but Schaetfer 
els that the Tay-Sachs’ syndrome is a purely ectodermal, and not cor 
cerned with the mesodermal reticulum. However, lipoids are found exten 
‘ in omanyv of the cell charges, both early and late It seems fairly 
vi cept hat the pathological changes present in this syndrome, as 


described in juvenile, infant and adult forms, are practically identical. It 


ham CLIiscase aracterized by peculial pat storages or degei 
sof the ganghon cells, apparently constitutional, and in the infantile 
a ( i 
earching tor etiology we are handicapped because studies of the 
{ ' ] i] ] ] } } : 
1 1 ire 1 Mle Studies atter ce ith NAVE Hect mack ATLEIV On NETVE 
ves. Further work should be directed alone lines showing chemistry of 





the blood stream as well as complete necropsy studies. It is likely that 


lipord excess will be found present im other tissues than ganglion cells in 


this tissue. The speaker therefore would urge those treating patients with 
Pav-Sachs’ disease to make repeated blood chemistry studies of the living. 


ind in the event of death of the patient to study the postmortem material 


Dr. ISAporeE GotpsTEIN, New ork City My remarks are with refer 


enee to Niemann-Pick’s disease which Dr. Wexler and myself have re 
ently studied 
Niemann-Pick’s disease is a familial disease of a certain type. The 
symptoms are those of a distended abdomen due to an enlarged liver and 
spleen. The skin is heht brown. The blood smear presents a large number 
of vacuolated Iymphoeyvtes. The cherry red spot at macula is similar in 
iture to that seen in Tay-Sachs’ disease (amaurotic family idiocy). The 


] 


changes in the disc, however, differ in. Niemann-Pick’s disease. They are 


yellowish, due to the deposits of lipoid in the nerve, while in amaurotic 
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family idiocy they are usually atrophic. The pathology is that of a gen 
eral histoeytosis. There is disturbance of lipoid metabolism. Most cells 
have lipoid in them; the excess of lipoid is taken up by the histocytes 
which appear as the so-called foam cells. Few of these foam cells are 
seen in the retina. The changes in the ganglion cells are the same as in 
amaurotic family idiocy, except they are more severe Phrough — the 
choroid foam cells are encountered frequently, some of which contain 
pigment. Throughout the sclera many foam cells are seen. The ganglion 
cells accompanying the ciliary nerves show the same changes as_ those 
occurring in the brain 

Dr. J. 1. GoutrermMan, closing: IT wish to thank Drs. Heath and Gold 
stein for bringing up the question of probable relationship between Gau 
cher’s, Niemann-Pick’s and ‘Vay-Sachs’ disease. It was not included im 
my paper because this new angle is not universally accepted as the possible 
etiology of Tay-Sachs’ dtsease. 

\ccording to Bielchowsky, the pathogenesis of amaurotic family idiocy 
must he linked with the source of Iipoid substance formed within the 
cells. This phase was more elaborately worked out by Bloom, Niemann 
and others 

In 1914, Pick reported seven cases of the Niemann-Pick type. in: which 
he made a complete examination of all the organs, including the central 
nervous system, he also recorded that) one of these cases was easily 
recognized as a form of the Niemann-Pick type. in) which all ot 
the cardinal symptoms of the Tay-Sachs’ variety were present It 
is Pick’s contention that mm Gaucher, Niemann-Pick and Tay-Sachs dis 
eases the same disturbance in lipoid metabolism is the predominant factor 
When this metabolic disturbance affects the entire body, Gaucher's ot 
Niemann-Pick’s types are developed. The former might be called the 
juvenile and the latter the infantile form of splenohepatomegaly or lipoid 
histoeytosis. The Tay-Sachs’ form is a disturbance of the same kind re 


stricted to the nervous system 








PH ESTIMATION OF THE TOPAL REFRACTIVE 
MRROR WITHOUT AX CYCLOPLEGIC. 


DorLAND SMiru, M.D. 


BRIDGEPORT, CONNECTICUT 


(GENERAL TEN TRODUCTION Phe fact that we discuss “Refrac 
tion Without a Cyeloplegic” seriously does not imply that any of 
us can ever hope to do without cycloplegia altogether. It implies 
only that we are becoming aware that nonevcloplegic refraction 
ean and should be done much better than we have been doing it, 
both im posteveloplegic refraction and in those cases in which, 
for any reason, a cyeloplegic does not seem necessary or wise. 
Phis paper should, therefore, be considered as a contribution to 
the “Science and Art of Noneyveloplegic Refraction,” and in no 
Way as an arguinent against the use of cycloplegia. Noneyclo 
plegic refraction should replace cycloplegia in the practice of any 
man only so far as he finds his noneyveloplegic refraction accurate 
enough to do so safely. This will not be very far unless he reall 
understands accommodative control by overcorrection as well 
as ly eveloplegia, and unless he uses each to check the weaknesses 
of the other. 

It is almost axiomatic that accuracy in the measurement of 
refractive errors is not possible without the elimination of practi 
cally all accommodative interference. This can only be accom 
plished by efficient control of the accommodation, either by cyclo 
plegia or by overcorrection, which are the only ways of con 
trolling accommodation. The control by cycloplegia is always 
efficient if cycloplegia is proven to be complete by the recession 
of the near point to infinity under full correction. Unless so 
proven, it ts much more often inefficient than most of us appre 
ciate. The control by overcorrection, as usually emploved, is fre- 
quently inefficient, and it is the purpose of this paper to discuss 
the question of how control by overcorrection may be employed 
so as to be as dependably efficient as possible. This requires 
much more than what we know as simple or bilateral fogging. 
It requires a sound knowledge of the fundamental principles 
of control by overcorrection, knowledge of the many small but 
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vital details of the application of those principles in practice, and 
the thoughtful use of this knowledge by the eve physician who 
has had good eveloplegic training. It also requires the use of 
absolutely different methods from those used in eveloplegie and 
in manifest refraction, since most of those well known methods 
stimulate accommodation to some extent, and so defeat full con 
trol by overcorrection. When those methods are used in bilateral 
fogging without such radical changes as the principles of efficient 
control by overcorrection demand, they result only in a partial 
accommodative control, which sometimes uncovers little more 
than the manifest error. The most important changes in thes 
methods necessary for full control by overcorrection are: Skia 
scopy must always be done with a distant object of fixation ane 
with both eves overcorrected. In the subjective tests both eyes 
must be tested together at all times, the one not under immediat: 
test being excluded by enough more overcorrection to give i 
slightly poorer vision. ()vercorrection must be continuous and 
without the slightest break. Sharp vision must be constantly pre 
vented in either eve except at the moment of finally determining 
the full error for that eve. With the maximum spherical error 
cannot be brought out by sharp viston, it can be brought out and 
measured only by skiascopy and by blurred vision. These meth 
ods are almost as radically different from those ordinarily used 
in bilateral fogging as they are from those used in evelopleyi 
and manifest refraction. Unless, however, we restrict ourselve 
to such methods as do not in any way limit full accommoedativ: 
relaxation under overcorrection, we cannot hope to obtain real 
noneveloplegic accuracy with any frequency or dependability 
(bvious as this is when we stop to think about it, most of u- 
have not thought much about it. We are so accustomed to the 
use of our ordinary methods, which can ignore accommodation 
safely only when it has been eliminated by cycloplegia or by age, 
that we use them without thinking for all noncycloplegic refrac 
tion. OF course such noncyeloplegic refraction ts unreliable, and 
accuracy occasional or accidental, except im the easiest cases. 
But it is the way in which the great bulk of noncycloplegte 
refraction is still being done. 

While the principles and methods of efficient accommodative 
control by overcorrection are not yet well described in the litera 
ture or taught in the textbooks and schools of ophthalmology, 


most of them are known and used by such ophthalmologists as 
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have worked them out for themselves. These ophthalmologists 
have found accurate noneveloplegic refraction possible in a very 
large number of cases. \ccttracy is limited, however, to. the 
men who seriously try to obtain it, who cheek it by frequent use 
of a eveloplegic, and who thus learn how to recognize the cases 
mn Which it is not obtainable. 

General appreciation of these facts is further hampered by the 
connotations of an outworn terminology. livery method of re 
fraction, new and old, except that of cvcloplegia, has to be 
classed as “refraction without a cycloplegic.” That term now 
mecludes manifest refraction, simple, bilateral and balanced fog 
ving, combined skiascopy and fogging, and evelodamia, each more 
accurate, and accurate in more cases than its predecessor in the 
list. These are all specific methods which must be definitely dis 
tinguished, and cach one analyzed and studied from the point 
of view of the amount and certainty of its accommodative con 


trol before we can understand or appreciate it, or compare its 


potential or practical accuracy with that of cyveloplegia. The 
term “refraction without a ecvcloplegic,” having to include all 
these methods, has lost almost all specific meaning. The old 


connotation of essential inaccuracy attached to it was justified 
by its methods of manifest and simple or bilateral fogging, but 
is not justified by ts newer methods which so often control the 
accommodation efficiently, The old connotation, however, still 
leads many men to think that the newer methods must be essen 
ually maccurate simply because they are “noneyecloplegic,” some- 
times even without making any effort to find out what the newer 
inethods are. It is small wonder, therefore, that “refraction 
without a CV" loopole e1C has come to be so confused, nusunderstor rn] 
and controversial a subject, and that its general discussion has 
so often been imyudicious and futile. 

nder such conditions, it 1s with considerable trepidation that, 
i response to the urgent request of your secretary, the writer 
has here attempted to clear up some of the misunderstanding 
about the newer noneyecloplegic refraction, and has ventured to 
discuss the fundamental principles of efficient accommodative 
control by overcorrection and to suggest a method of applying 
those principles which has proved much more accurate in his 
experience than other noneyeloplegic methods. [le has endeav- 


ored to present the necessary facts and his conclusions therefrom 


as briefly as is compatible with clearness, vet the field is so large 
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and ill explored that the paper is a long one. It, therefore, seems 
best to present only this general introduction in the meeting, and 
to leave the paper as printed in the presessional volume to speak 
for itself. 

Two. sincere objections to any discussion of noneveloplegic 
accuracy at this time must first be briefly considered. 

The first objection is that noneyecloplegic accuracy is unneces 
sary, since we can always obtain accuracy more simply and surely 
with cycloplegia. This is the objection of that part of the ophtha! 
mologic profession which uses eveloplegia routinely, but does 
such noneyeloplegic refraction as has to be done with little or no 
control of the accommodation or no more than is obtained by 
bilateral fogging using cycloplegic methods. Their use of cyelo 
plegia is often beyond criticism when they prove its complete 
ness, but the faults of their noneveloplegic work are not always 
appreciated. 1. Such noneyeloplegic refraction is quite often un 
necessarily inaccurate, and since everyone has to refract: some 
patients without a cycloplegic the problem of doing it as well as 
it can be done should be faced squarely. 2. Posteyeloplegic ex 
amination loses most of its potential value unless it makes uss 
of the principles of efficient control by overcorrection, 3. ( yelo 
plegia affords no adequate recognition of accommodative anoma 
lies or of unusual accommodative habit, both of which should he 
allowed for in the correction ordered. 4. Neither eveloplegia nol 
manifest clearly reveal the momentarily excessive but poorly 
sustained accommodation so often seen in young presbyopic pa 
tients. 5. We almost always need more information about accom 
modative habit for satisfactory correction than is afforded |y 
the difference between the static and the manifest errors. ‘This 
information is most surely obtained under efficient control by 
overcorrection. 

The other objection is that any discussion of noneveloplegic 
refraction should be avoided because it may give aid and en 
couragement to the optometrist, who may perhaps distort it for 
purposes of propaganda. This is the objection of that large part 
of our profession which puts more faith in limiting the partly 
trained than in demonstrating to the public the much greater 
value of full training. The general answer to this objection is 
that we have long since learned that it is usually far better to 
obtain, discuss and spread scientific knowledge than to try to re- 


strict it; and that distorted science ultimately reacts against the 
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distorter. The specific answer is that much broader and sounder 
training is required to refract accurately without a cycloplegic 
than with one; that an essential part of that training consists 
in frequent evcloplegic check upon the way in which one uses 
the principles and methods of efficient accommodative control by 
overcorrection in his own work; and that experience has shown 
that medical trainme and real medical ability are usually required 
to make noneveloplegic refraction really accurate in any very 
large number of cases. Despite the fact that some optometrists 
are college graduates and have also been well grounded in phy- 
siologic optics, most of them lack knowledge of efficient accom- 
modative control by overcorrection, and all of them lack the 
indispensable medical traimmyg which alone can fit them to re- 
lieve human ils safely and surely, even though those ills be 
mainly refractive. The problem ts almost never that of the eve 
alone, but that of the eve in relation to the rest of the body, 
especially to the nervous svstem. The osteopaths have already 
learned that general medical training, even though obtained out 
side of the regular schools of medicine, is essential to their con 
tinued existence. The optometrists will also learn this. Without 
disrespect to the nonmedical attainments of the better trained 
and ethical optometrists, some of whom no longer try to delude 
the public into thinking of them as “doctors,” it is still the opinion 
of the writer that the optometrist bears much the same essential 
relation to the fully trained eye physician as the midwife does 
to the trained obstetrician. Doth lack general medical training, 
and so need and should have medical supervision, as well as 
strict legal control. Both have their necessary place in the com 
munity under present conditions, but only until the community 
has been taught by experience to demand better service than 
they are able to give, and until the eve physicians and obstetri- 
cians of the community are prepared to give that better service, 
and to give it at a price which the community can afford to pay. 
No optometrist, however, can effectually compete with the well! 
trained eye physician who ts a really good retractionist without, 
as well as with, cyeloplegia. But he may be a serious competitor 
for the eve physician whose training in refraction has been in- 
adequate; who does not appreciate that the use of a cycloplegic, 
necessary as it is in many cases, does not of itself make a good 


refractionist ; and who does not use, in both his noneycloplegic 


and his posteycloplegic refraction, efficient accommodative con 
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trol by overcorrection. If, as the writer sincerely believes, the 
ultimate solution to the problem of the optometrist les largely 
in the better training of the eve physician in accurate refraction, 
without as well as with cycloplegia, the little help which the dis 
cussion of this paper may give to the optometrist may be far out 
weighed by the help which it may give us. There is every reason 
why the eye physician can and should do better noncycloplegic 
refraction than is ever possible to the optometrist. But he wall 
not do it without sincere effort, and without frequently checking 
his noneycloplegic methods by cycloplegia. And he will continue 
to lose dissatisfied patients to the optometrist until he learns to 
check his cveloplegic methods by efficient accommodative control 
by overcorrection, and to use good medical judgment as to the 
proper part of the total error to be immediately corrected. (ne 
other point must be emphasized. Refraction is interesting and 
easy, or difficult and tedious, largely according to how well we 
do it. If refraction is drudgery to us, our patients know it. 

estimation of the Total lerror—This paper consists of (.\) 
a brief discussion of the control of the accommodation by tog 
ging and by cyelodamic methods. (1) The story of how evelo 
dana developed. (1) Hlow its novel but necessary methods 
of obtaining the maximum accommodative relaxation possible, 
and (2) of measuring the error thereby revealed without lessen 
ing such relaxation, were suggested by the analysis of everyday 
observations. (3) The description of the method as practically 
applied, and (4) the writer’s estimate of its reliability. 

(A) ACCOMMODATIVE COoNTROL— The interference of the accom 
modation makes the measurement of refractive errors quite in 
accurate, except in old people, unless the measurement is made 
under a large degree of accommodative control. There are, essen 
tially, only two ways of obtaining such control. One is paralysis 
of the ciliary muscle by a cycloplegic drug, which obtains abso 
lute control of the accommodation by abolishing it. The other 1s 
overcorrection with convex lenses, which withdraws most of the 
visual stimulus to accommodative action, and encourages accom 
modative relaxation by allowing better vision only as relaxation 
occurs. The greater the relaxation, the greater is the control es- 
tablished, total relaxation being equivalent to complete control. 
Since the chief function of the ciliary muscle is to provide better 
vision by appropriate contraction and relaxation (most of which 


is involuntary), overcorrection usually induces relaxation but 
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oe Ss not force iz. | he control afforded Dy overcorrection 1s there 
fore passive, and, though often adequate, is more variable, less 
complete and less certainly obtained than is that of cycloplegia. 
Phe amount of control obtained is indicated to some extent by 
the amount of relaxation, so that whenever overcorrection does 
not mduce good relaxation control is uncertain. 

Phe amount of relaxation induced by overcorrection has several 
factors. One of these is the relaxability of the ciliary muscle, 
Which is governed more by the amount of accommodation habit 
ually used than by the total power of the accommodation, Thus 
in some young hyperopic individuals who do little close work, 
powerful ciliary muscles sometimes relax so easily and greatly 
under overcorrection as to reveal most or all of the total error: 
while in some overworked hyperopic presbyopic patients, whose 
total accommodative power is much less, overcorrection may 1n 
duce litthe or no relaxation. Nonrelaxability of the accommodation 
therefore 1s often a better indication of the need oft a cycloplegic 
than is the age of the patient. Other factors in the amount of 
relaxation induced are the exact ways in which the overcorrection 
is apphed, the amount of relaxation really sought, and the means 
used to measure the refractive error. Though the principle of 
overcorrection is the basis of all noneyeloplegic refraction which 
attempts to control accommodation, various applications of this 
principle have resulted in several methods. Most of these meth 
ods, of which simple fogging is typical, attempt to obtain only so 
much relaxation as will reveal and measure that part of the total 
error which is to be correeted by glasses. This is done by the 
strongest convex or weakest concave lenses with which maxi 
cision can be readily obtained, no more accommodative relaxation 
heing secured than the amount which maximum vision easily per 
mits. The evelodamic method, in sharp distinction to the others, 
seeks all the relaxation possible, and attempts to eliminate the 
effect of the accommodation altogether, so as to reveal and meas 
ure the total error itself. This is done by minute attention to de 
tail in the arrangement of all the conditions of overcorrection so 
as to encourage continuous and cumulative relaxation to the 
point where relaxation is nearly or quite total, When such an 
amount of relaxation is not incompatible with sharp vision, the 
error may be measured as in fogging, but this is always uncer- 


tain. The error, therefore, has to be measured by the strongest 


convex or weakest concave lenses with which the maximum re- 
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laxation obtainable is observed, either durmg such skiascopy with 
distant fixation or during such subjective tests under blurred 
vision as afford no stimulus to accommodative action. Only in 
those cases in which the maximum relaxation observable is found 
or confirmed by fogging can we be sure that sharp distant vision 
has not excited any accommodative action whatsoever. Since the 
measurement is made at the instant of maximum relaxation, 
whenever that occurs, it is the closest approximation to the total 
error obtainable without a cycloplegie. 

While all refraction methods give much the same measure 
ment when the accommodation is very weak or absent, and all 
except cycloplegia are unreliable in the presence of real accom 
modative spacticity, they obtain widely different amounts of con 
trol when the accommodation is strong and active, sluggish in 
relaxation, weakly rigid, or stimulated by sharp vision, and thus 
reveal widely different amounts of error. Some of these amounts 
are definite enough to have received names. (a) The refractive 
error Measured without any accommodative control whatever is 
called the Manifest or Apparent Error. This is so variable and 
uncertain a part of the total real error that it is measured only 
because the amount by which it differs from the total error affords 
information about accommodative behavior which is often needed 
in ordering correction. (b) The error revealed and measured by 
the methods of the fogging class is called the Full Manifest, or 
\pparent Error. This is usually about the amount which should 
he corrected, but is not dependably so in young people unless its 
relation to the real error is known. (¢) The refractive error re- 
vealed when cyclodamic methods are used to bring about the 
maximum accommodative relaxation which can be measured by 
sharp vision may be called the Maximum \pparent Error. This 
is often considerably greater than the full apparent error revealed 
by simple fogging, and 1s close to the real error in so many cases 
that it may be used as a basis for determining very accurate prac 
tical correction, except in cases where considerable habit ac 
commodation is inseparably associated with sharp vision, which 
are quite common, Such cases cannot be recognized by sharp 
vision tests. (d) The error revealed and measured by methods 
of the cyclodamic class, where the greatest relaxation obtained 
under skiascopy, blurred vision or fogging is the standard of 
measurement, may be called the Approximate Total, or Real 
error. (e) The refractive error measured under cycloplegia is 
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called the Static Error. This differs from the total real error of 
the normal eve by the amount of error which 1s corrected by the 
minimal tonus of the ciliary muscle. Since measurement under 
eveloplegia is the only measurement which is always exactly the 
same under all conditions, it is the standard by which the accu 
racy of all other methods is gauged. It is quite undependable, 
however, unless cycloplegic paralysis is known to be absolutely 
complete. 

entirely dependable refraction requires measurement of the 
total or real error, of the full apparent error and of the manifest 
error, Three distinet types of examination, under absolutely dif- 
ferent conditions of the accommodation, are necessary to obtain 
these measurements. The first type of examination measures the 
real error while the effect of the accommodation is climinated, 
either totally by ecycloplegia, or approximately by cyclodamia 
when it obtains good accommodative relaxation. The second type 
of examination determines the strongest lenses which do not blur 
sharp vision, and thus requires normal accommodative activity 
under the more moderate restraint which fogging affords. This 
examination is called posteyveloplegic or posteyelodamic when it 
follows a first type examination, but is always essentially fogging 
in principle. The third type examination requires the presence 
of normal accommodative activity, either uncontrolled or without 
irksome restraint. It consists of the fine subjective tests which 
measure the manifest error and the visual acuity, and which often 
determine the exact cylindrical correction. These examinations 
will hereafter be called first tvpe, second LYPC, Ctc., when referred 
to in this paper. They are best made in the order mentioned, so 
that knowledge of the real error may guide the examinations in 
which accommodative behavior is studied. 

(1) How Cyelodamia Developed.—There are so many young 
people whom, for various reasons, one would like to refract with- 
out a eveloplegic that if some method of eliminating accommoda 
tive interference and approximating the total error dependably 
could be found it would be very useful. The first hint that such 
a method was possible came to the writer during the draft ex- 
aminations of the world war, when more dependence had to be 
placed upon objective than upon subjective methods of refraction, 
and unusual subjective checks which the draftee could not an- 


ticipate and be coached for had to be devised, because of occa- 


sional malingering with the hope of entering or evading service 
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unfairly. The observation that a person with myopia of 1.50 D. 
usually sees about 6 60 suggested tests under blurred vision, 
some of which proved useful. By combining these tests with dis 
tant fixation skiascopy, a crude but rapid method of roughly esti 
mating the total error was worked out and used in several thou 
sand cases for checking the visual acuity which the total error 
should allow against the visual acuity claimed. The observation 
was made during this unusual experience that, when eyeloplegia 
was not used, the total refractive error could often be estimated 
more dependably by skiascopy checked by blurred viston than 
by sharp vision alone. This was the germ of eyclodamia 
evidence confirming this observation was later athorded by a 
study of the difference between the amount of error revealed by 
the refraction method known as “Combined Skiascopy and log 
ging” and that revealed by a subsequent cycloplegic. This method 
hegins with skiascopy with distant fixation through lenses im a 
trial frame over both eves, and goes over to fogging while the 
accommodation is still relaxed from the skiascopy, starting the 
fogging under the skiascopic lenses without removing the cor 
rection for the working distance. In the writer's use of this meth 
od, the lenses are then weakened equally until maximum vision ts 
obtained, before testing either eve separately, The error revealed 
by this method Was shown by cevcloplegic check to be close to the 
total error when good skiascopic relaxation occurred and was 
maintained through the fogging. In many cases, however, the 
full skiascopic relaxation was not maintained, and the strongest 
lens with which the patient obtained maximum vision was weaker 
than that indicated by the skiascopy, sometimes much weaker. In 
these cases cycloplegia showed that the sktase« pV Was more accu 
rate than the fogging, that the greatest amount of relaxation ob 
served during the skiascopy was quite often practically total re 
laxation, and that unless the fogging confirmed the maximum 
skiascopic relaxation it did not reveal the approximate total error, 
The inferences from this study were: (a) That in some people 
there is so close a habit association between sharp vision and 
use of the accommodation that their complete disassociation is 
mmpossible without a cycloplegic. (b) That sharp vision actually 
stimulates accommodation in such people and so makes full re 
laxation impossible. (¢) That the chief reason why full skiascopic 
relaxation in such people is not maintained throughout the fog 


ging is the employment of sharp vision as the criterion of meas- 
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urement. (d) That sharp vision cannot, therefore, be used in 
such people for the estimation of the total error, unless the ac- 
commodation is paralyzed ; and, conversely, that subjective meas 
urement of the total error is inpossible in such people without 
cycloplegia, unless it can be made without the use of sharp vision. 

Phese inferences, together with the draft experience, suggested 
experiment as to the possibility of measuring refractive errors 
subjectively by such degrees of blurred vision as afford no stinu 
lus to accommodative action. It was found that the great accom 
modative relaxation so often observed during skiascopy with 
distant fixation could not only be almost always fully maintained, 
and sometimes even mereased, so long as the vision of both eves 
was kept blurred to about 6 60, but that, if the astigmatism was 
previously corrected, the spherical error revealed by such re 
laxation could be quite accurately measured by deducting 1.50 D. 
from such overcorrection as blurred the vision to just 6 60. It 
was also found that the limit of accommodative relaxation was 
much more frequently reached when sharp vision was not al 
lowed at all, and that the error revealed by this limit was not the 
lull \pparent Error revealed by other noneveloplegic methods 
but was a rehable approximation to the Total Error whenever re 
laxation was good. 

\ first type, noneyeloplegic method of refraction, based upon 
these studies, was thus developed by the writer, and has now 
been used routinely for several vears. This method was described 
in the American Journal of Ophthalmology for December, 1926. 
as “Refraction Under Cyelodamia.” Cyeledamia literally means 
well controlled accommodation, the term being derived from the 
Gareek kuklos, which has come to stand for the ciliary muscle, and 
damnav, Which is the word the old Greeks used for the taming 
and control of their wild horses. Since noneycloplegic control of 
accommodation is only obtained when accommodative relaxation 
is induced by overcorrection, well) controlled accommodation 
‘heans accommodation at the pomt of the maximum relaxation 
obtainable. The terms “cyelodamia” and “maximum accommoda- 
tive relaxation” may therefore be used interchangeably in their 
strict sense, “Cyelodamia”™ ts also frequently used in a more gen- 
eral way to mean the “method of obtaining maximum accommo- 
dative relaxation and of measuring the error thereby revealed.” 


Its usage, as well as its derivation, thus follows the pattern of 


“eveloplegia,” which literally means paralyzed accommodation, 
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but is used in a general way to mean also the method of obtaining 
such paralysis and of measuring the error it reveals. In the 1920 
description, the fact that the maximum accommodative relaxation 
obtainable was frequently greater than could be maintained when 
sharp vision was allowed, and that the error which it fen re 
vealed could only be measured by skiascopy and by blurred vision 
was not made clear enough to be understood, Cyclodamia was 
therefore confused with meticulous fogging. Cyclodamic control 
of the accommodation, however, is not limited by sharp vision, 
and it therefore obtains total or nearly total relaxation m= many 
more cases than does even meticulous fogging. Total relaxation 
theoretically reveals the total error exactly, since it is less than 
the relaxation of evcloplegic paralysis only by the normal tonus 
of the ciliary muscle. 

Maximum accommodative relaxation may be defined, for the 
purposes of this paper, as the largest amount of accommodative 
relaxation that can possibly be induced, during a comparativels 
short examination, by the continuous action of really favorable 
conditions. That is, it is the limit of obtainable relaxation. Since 
iInaximum accommodative relaxation is always required if the 
total error is to be approximated closely, we must consider: (1) 
The conditions under which such relaxation most surely occurs. 
(2) The methods of measuring the refractive error revealed by 
such relaxation which the maintenance of those conditions makes 
necessary. (3) The simplest practical way of securing those con- 
ditions and applying those methods in the examination of an 
individual patient. (4) The conditions under which this meas 
urement is dependable. 

(1). CONDITIONS UNDER WHICHE MANIMUM ACCOM MODATIVI 

RELAXATION MOST SURELY OCCURS, 

Maximum relaxation is no more a natural state of the eyes, 
unless perhaps during sleep and in high myopia, than is cyelo- 
plegia, and it does not come by itself in a refraction examination 
but has to be carefully induced. While more or less relaxation is 
often easily obtained by ordinary fogging, maximum relaxation is 
only regularly secured by arrangement of all the minute details 
of the examination in such a way as to provide the most favora 
ble conditions for it to occur. Many of these conditions were sug 
gested by common observations. 

One such observation is that if the strongest plus sphere with 
which a hyperopic patient gets maximum vision is determined 
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for each eve while the other is covered by a screen, he will usually 
vet maximum vision with somewhat stronger spheres when both 
eves are tested together. This suggests that when maximum re- 
laxation is sought the eves should always be tested together, 
under overcorrecting spheres at all times; that no screen be used, 
except for an instant when it is necessary to determine which 
eye sees the better at that moment; and that when one eye has 
to be excluded for a longer time it should be excluded by the addi 
tion of a still stronger sphere stead of by a cover or screen 

It is another common observation that when skiascopy shows 
that lenses in the trial frame over both eyes just cause reversal 
while the patient looks at the examiner, they will be too weak 
when the patient looks at a distant object, unless the accommoda 
tion is paralyzed. Maximum relaxation therefore requires that 
skiascopy be done with a distant point of fixation, just as in 
combined skiascopy and fogging, and that lenses in a trial frame 
over both eves be used, instead of lens batteries which leave the 
other eve without overcorrection, 

It is also observed that when skiascopy under such conditions 
is somewhat prolonged after reversal has been obtained, further, 
marked relaxation not infrequently occurs. .\lso that when one 
is called away for a moment from a patient who is wearing over 
correcting lenses which allow him about 6 60 vision in each eye, 
upon return his vision through those lenses will often be much 
better: though if he has removed the lenses, when they are re- 
placed he may not be able to see even the 6 60 that he saw before. 
This suggests that maximum relaxation is favored by the con- 
tintlous action of overcorrecting lenses over both eves. 

It is well known, though its great significance is not generally 
appreciated, that a patient with myopia of 1.50, if not allowed 
to improve vision by lid action, usually sees about 6 60. Also 
that if plus 1.50 sphere be added to any full cycloplegic correc- 
tion, after the effect of the cycloplegic Is entirely over, it will 
reduce vision to about 6 60, though it requires plus 2.25 addition 
to do this while the effect of the evcloplegic is complete, the 0.75 
ditference being due to the normal tonus of the ciliary muscle. 
The subtraction of plus 1.50 sphere from such overcorrection as 
allows a patient not under a cycloplegic just 6 60 vision should, 
therefore, be the measure of his spherical refractive error at that 


moment, and should also allow him normal vision if the amount 


ot accommodation used remains the same at both the 6/60 and 
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the 6 6 levels. Experiment has shown that this is a quite accu- 
rate measure of his spherical refractive error at that moment, but 
that it allows normal vision regularly only in old people and quite 
irregularly in others. This is evidence that sharp distant viston 
often involves some involuntary accommodative action beyond the 
normal 0.75 tonus of the ciliary muscle, and so defeats maximum 
accommodative relaxation; that, when the latter is sought, sharp 
Vision must be prevented; and that sharp vision cannot therefore 
he permitted im either eve, since accommodation im one eye 
causes accommodation in both, 

experiment has shown that maximunr accommodative relaxa 
tion is most apt to occur either during skiascopy with distant 
fixation, or during such subjective tests as keep the patient 
looking with both eves at distant objects or letters through lenses 
which blur the vision to an amount to which the patient is so 
unaccustomed that no stimulus to involuntary habit accomme 
dation is provided, but an amount which does not entirely prevent 
some recognition. The exact amount of blurring most favorable 
to maximum accommodative relaxation varies somewhat in dif 
ferent patients, but is most often found at about the 6 60 level 
of blurred vision for both eves or between that and the 6 12 level 
When maximum accommodative relaxation is once obtaimed, it 
usually persists at both the 6 60 and the 6/12 levels, in some 
cases even at the 6 6 level, though it is seldom originally ob 
tained there in young people. It is wise, however, not to permit 
vision better than 6/12 until the first type examination is over, 
since slightly blurred vision, such as from 6 6 to 6/10, does stim- 
ulate accommodation at times, especially in poor light. .\ similar 
condition is the slight blurring of full correction at the movies. 
Blurred vision at higher, unaccustomed levels does not ordinarily 
stimulate accommodation at all but tends to promote relaxation. 
The only exception to this which has been noted is that in a few 
people whom such blurring annoys, relaxation may be a little 
hard to start, and requires good light, a little time, and perhaps 
a little less blurring, so that some letters are sufficiently easy to 
recognize for the patient to make the effort to recognize them 
which he would not make before, Once relaxation begins, how 
ever, blurring regularly promotes it. 

In such ways the conditions which most favor maximum 
accommodative relaxation have been worked out. They may be 
briefly summarized as excluding all tests which tend to stimulate 
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accommodative action, especially all subjective tests where the 


criterion is sharp vision, even though those tests do not stimulate 
accommodative action i all people. They exclude all tests of 
one eve alone, at anv level of vision, 


excluded by a greater amount of overc 


unless the other eve ts 


rrecuion mmstead of b 
asereen. ‘They require unimterrupted overcorrection of both 


a ves 
of definite and measurable amounts, both during skiaseapy with 
distamt fixation, and during all subjective tests. Ane 


arrangement ol 


they require 
all conditions of all tests so as to faver continu 
us and cumulative relaxation. 


SUREMENT NECESSARY UNDER M UM 
CCOMMODATIVE REI rlON, 

Mhe maimtenance of the conditions under which maximum 
ccommodative relaxation occurs determines what methods of 
measuring the refractive error which it reveals may be used and 
vha Ne \mong objective methods we are practically 
limited to skiascopy with distant fixation for measurement of 
oti pherical ancl evlindrical 


errors. \ecurate keratometry, 


approximation to the evlindrical error in) both 
| ‘ > A ] a eee ee 

itis and amount which greatly simplifies and shortens the skia 
scopic examination and makes it more readily exact, or it imdi- 
ites that there ts litthe or no astigmatism which is equally helpful 
\n extremely brief ophthalmoscopy, using minimum dlumination, 
Iso gives a rough but useful hint as to tl 


ve spherical error, anl 


as to any disturbances in the mediae or retina which may interfere 
with measurement. Both should be done, however, before ac- 
commodative relaxation is sought, so that once started, its con 
tinuity may not be interrupted. 


he same conditions likewise limit our subjective methods of 
measuring the spherical error to those which demand visual tests 
only at levels of blurred vision which do not ordinarily excite 
habitual accommodative action, such as those at 6 60 and at 6 
and sometimes between. Ne 


he evlinadrical error 


iz 
subjective method for measuring 
under blurred vision has been devised. 

Since maximum accommodative relaxation occurs with any reg 
ularity only under overcorrection, and all measurements of the 
spherical error have to be made under that overcorrection, the 


amount of error which such relaxation reveals cannot be 


meas 
ured directly by the sphere under which it is observed, but always 
] 


observed under skiascopy, the correction to be subtracted is, of 


has to be measured by that sphere less a certain correction. 
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course, that for the working distance, viz., 1.1) for 1 meter, 1.50 


for 2/3 meter, 2.D for 1 2 meter, ete. If observed during sub 


jective tests, the correction to be subtracted is that which blurs 
absolutely emmetropic vision to the same level as that at which 
the test was made, viz., 1.50 for 6 60 (20 200): 1.25 tor 6 30 
(20/100): 1.D for 6 20 (20 66): 0.75 for 6/15 (20 50): 0.50 
for 6 12 (20 40). These corrections agree exactly with Thor 
ington’s table for vision under cveloplegia, if the normal tonus 
of the ciliary muscle is taken as 0.75, and have proven as accur- 
rate as the correction for the working distance in. skiascopy. 
The idea of a correction to be applied in subjective tests is less 
familiar than is that of a correction in objective tests, though 
quite as logical. It is apparently the only way by which sharp 
Vision, with its stimulus to accommodation, can be replaced in 
subjective measurement. 

The methods of measuring the cylindrical or astigmatic error 
require more detailed description. Under cycloplegia both the 
cylindrical and the spherical error are constants, i. e.. they are 
not variable and do not change in amount while full cycloplegia 
lasts. Without a cvcloplegic the spherical error is always a vari 
able, one limit of which we are trying to measure. The cylin 
drical error, however, may be considered as a constant, though 
there are occasional important exceptions, It is always much 
easier to measure the limit of variability in the sphere if we 
first eliminate the astigmatic constant. We therefore measure 
the cylindrical error first, so that we may put the correction for 
it into the trial frame, and thereby convert our patient's refrac- 
tive errors into simple hyperopia or myopia while maximum 
accommodative relaxation is sought. Considerable accuracy im 
this measurement is necessary in both amount and axis, in order 
that the cylindrical correction may not leave enough uncorrected 
astigmatism to disturb the measurement of the spherical error. In 
finding this correction, we cannot, of course, use the fine, exact 
subjective tests with charts, dials, trial lenses and cross cylinders 
which are so useful under cycloplegia and in third type examina 
tions, since all of them tend to stimulate accommodative action. 
We have, therefore, to be content with only objective measure 
ment of the astigmatic error at this stage, though as accurate 
as we can make it, and postpone all subjective measurement to 
the second and third type examinations. Such objective meas- 
urement is perhaps most exactly made by first accurately meas- 
uring the corneal astigmatism with a good keratometer, such as 
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the 1920 Meyrowitz model: then putting the cylinders thereby 
indicated into the trial frame, together with overstrong spheres, 
and accurately skiascoping, first finding the spheres which bring 
reversal in the weaker meridian, then changing the cylinders 
from the correction indicated by the keratometer so far as 1s 
necessary to correct the total astigmatism shown by skiascopy. 
Since the corneal astigmatism is almost always much the largest 
factor in the total astigmatism, and very often the only one, such 
changes are usually quite small. This objective correction of 
the total astigmatism, when later checked by the fine subjective 
tests of the third type examination, is usually found to be a 
very close correction, and not infrequently closer to that found 
under a subsequent cveloplegia (since it is made under more 
nearly the same conditions), than is the correction indicated by 
second and third type examinations alone. This objective cor- 
rection is therefore left in the trial frame without further change 
or attention during all the efforts of the first type examination 


to obtain maximum accommodative relaxation, 


(111). THE REFRACTION OF A PATIENT UNDER MAXIMUM 


\CCOM MODATIVE RELANATION, 


While the history may be taken by an assistant, no preliminary 
test of vision or refraction which may possibly stimulate accom- 
modative action should precede the first type examination. The 
latter begins with an inquiry by the examiner as to the patient's 
chief symptoms and their relation to use of the eves and to gen- 
eral health. Any other necessary facts will be volunteered by 
the patient or will be suggested by the behavior of the accommo- 
dation during the examination. An accurate keratometer read- 
ing by the examiner, a very brief ophthalmoscopic examination, 
and a record of the glasses worn, complete the preliminary data. 
The total astigmatism is then determined as a variation from the 
corneal astigmatism by skiascopy with distant fixation, as pre- 
viously described, and we are ready to go ahead with the induc- 
tion of maximum accommodative relaxation and the measure- 
ment of the spherical error which it reveals. This is done in 
a short but continuous examination with three records. 

Both eyes alternately are further skiascoped under the cylin- 
drical correction found, together with overstrong spheres in the 
trial frame, always with a distant object of fixation in a mod- 


erately dark room, until as much accommodative relaxation as 
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possible has been obtained: not only gradual relaxation, but also, 
if possible, that sudden, greater relaxation which sometimes lasts 
but a moment. ‘The skiascopy should not be hurried, as a little 
time for relaxation to occur has to be allowed, but it should not 
be prolonged unduly. The spheres are meanwhile changed to 
those which just cause reversal at the moment of greatest relaxa 
tion. regardless of when that occurs or whether it ts maintained 
or not. The lens combination then in the trial frame, less cor 
rection for the working distance, exactly measures the total 
error thus far uncovered, and this amount should be recorded 
as the skiascopic measurement. It saves a change of lenses for 
the next test, if skiascopy has been done at 2 3 meter distance, 


for which the correction is -- 1.50 D. 


Without removing the skiascopic lenses, and so giving the 
relaxed accommodation a chance to become active again, sub 
jective tests of both eves together are begun, beginning wath the 
lenses then in the trial frame. Since these are 1.50 over 
correction of the total error found at the moment of greatest 
relaxation under skiascopy, if this relaxation 1s maintained the 
patient should see just 6 60 with them, and this is what ts 
usually observed. In some patients this relaxation is not main 
tained and they will not see quite 6 60 at first. And in a few 
patients more relaxation occurs and they will see better than 
 6O, sometimes much better. If the patient does not see 6 60, 
a little time for relaxation should be allowed. Many patients 
say that everything is so blurred that they can see nothing, and 
make no effort to see. But if gently encouraged, told to look 
away and look back, asked to tell what they think or guess 
what the big letter is in spite of the blur, they will usually name 
it correctly, This is sufficient, if they have not seen it befor 
soas to remember it, and if they are unable to name those be 
neath it. Tf it becomes evident that the 6 60 letter cannot 1 
named correctly the spheres over both eves are weakened slight 
ly, each by the same amount, until it is just surely recognizable. 
Since both eves so far have been tested together, we do not 
vet know whether the patient sees 6 60 with both eves or with 
only one. ‘This fact is now determined by covering each eye 
alternately with a card for an instant; but only for an instant or 
the accommodation may tighten up and he may not see 6 60 
with either eve. If he has seen it with only one eve, that eye 


is excluded by the addition of a slightly stronger sphere (-+- 0.50 
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to + 1.12), while the vision of the other eve is brought to 6 60 
by a slight change of sphere. If the patient sees better than 
6 600, either at first or at any time later, the spheres are in 
creased until each eve sees just 6 60. This practically amounts 
to fogeing of both eves together to 6 60 instead of to 6.6. In 
changing spheres, one should be put into the trial frame before 
the other is taken out, as neither eve must be allowed to see at 
all without overcorrection, even for the instant of changing 
lenses, during the whole first type examination. The 6 60 Tet 
ter must also be well illuminated, as accommodation tends t 
tighten up in poor light. The 6/00 test is very simple and. sel 
dom takes more than two or three minutes unless accommoda 
tion is very refractory or the patient does not cooperate. It may 
be brietly summarized as follows: Starting with the skiascopn 
lenses, 6/600 vision is expected and usually obtained. Tf vision is 
not just 6 6O after a minute or two of encouragement, the 
spheres are changed equally until the 6 60 letter is just surely 
recognized and no more: first for the two eves together, then 
for each eve separately while the other is excluded by a stronget 
lens. When all the relaxation possible has been obtained and 
each eve sees just 6 60, the lenses then in the trial frame, less 
1.50 D., measure the total error with 6 60 vision, and this 


should be recorded as the 6 60 measurement. 


\ similar test at the 6 12 level of blurred vision completes 
the first type examination. This ordinarily requires lenses just 
1.1). weaker than those of the 6 60 test, and so takes very little 
time. In some cases, however, especially those where good coop 
eration in the 6 60 test was not obtained, and those in) which 
fatigue is at the point where it aids relaxation and has not 
reached the point where it defeats it, more relaxation is found 
at the 6 12 level than at any time before. In any case, the 
lenses which permit 6 12 vision and no more, less 4-0.50, are the 
measure of the total error uncovered by © 12 vision, and are 


recorded as the 6 12 measurement. 


Comparison of the skiascopic, the 6 60 and the 6 12 records 
completes the first type examination. In most cases these ree 
ords are practically the same. If they are not, relaxation has 
not reached to the same poimt in each of the three tests. .\ecom 
modation must therefore have been used in some of them, per 
haps in all, and the approximation of the total error is uncer 


tain. Reexamination under better conditions or recourse to 
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cycloplegia is therefore needed. If neither of these are practi- 
cable, that one of the three records which shows the largest 
amount of error is taken as the closest approximation to the real 
error so far made. When the three records agree, accommo- 
dative relaxation must have reached to the same point in all of 
the tests. It is probable that this point is total relaxation, or 
very close to it, since any relaxation less than total should be 
variable, unless there is tonic spasm or rigidity of the accom 
modation which remains absolutely fixed in amount during the 
varving conditions of the three tests. The latter is extremely 
improbable when any real amount of relaxation has been ob 
tained. There is also less reason why relaxation, once well 
started and not limited by the habits of sharp vision, should not 
go on to total relaxation under favorable conditions than stop 
at any point short of that. The agreeing records, when relaxa 
tion is good, are therefore considered as a reliable approximation 
to the total real error. ‘This is then used as a guide in the see 
ond and third type examinations just as if it has been made 
under cycloplegia, with the exception that it must always be 
less than the static error by the 0.75 average tonus of the ciliary 
muscle, and by so much more as the maximum relaxation ob 
served may be less than total relaxation, which is usually very 


little unless relaxation has been poor. 


Throughout this first type examination, which usually takes 
five to ten minutes when one is familiar with it, it must never 
be forgotten that the amount of spherical error revealed varies 
with the amount of accommodative relaxation, and that we are 
interested only in the greatest amount of error observed at an) 
time. We therefore do everything possible to promote relaxa- 
tion, and watch for the instant at which it is greatest in each 
of the three tests. The greatest amount of error surely observed, 
though but for an instant, should not therefore be distrusted. 
Nor should it be forgotten, during this first type examination, 
that we are not at all concerned with the amount of error to be 
corrected. ‘That will be determined later, as a variation from the 
total error, by the finer subjective tests of the posteyelodamic 
examination. It is the total error alone which we are here try 
ing to approximate reliably, and so avoid the necessity of a 
cycloplegic. Much confusion results if this is not kept clearly 
in mind. The evelodamic examination, therefore, can be and 
is largely objective, and demands from the patient only: (a) Dis- 
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tant fixation during skiascopy: (b) The reading of 6 60 and 
6 12 correctly and of 6/30 and 6 10 incorrectly with eves wide 
open: and (¢) The information as to which eve sees the better 
when that needs to be known. Since no sharp vision and no 
choice of lenses is permitted, the eyclodamic examination is essen- 
tially a rapid one, 

While first type cyclodamic examinations seeking the total 
error, and the ordinary noneveloplegic examinations seeking the 
amount of correction to be ordered, have to be made separately 
and cannot be combined, both because their objectives are dif 
ferent and because they require entirely different states of the 
acconmnodation, there should be no interval between the two 
examinations. Measurement under blurred vision is seldom un 
derstood by the patient, and he is often rather disappointed until 
he is allowed maximum vision and the choice between lenses of 
the second and third type examinations. It is therefore usually 
Wise, as soon as the 6 12 measurement is recorded, to proceed 
with the second type examination at once by removing the 0.50 
overcorrection of the 6 12 level and seeing if maximum relaxa 
tion can be maintained with maximum vision, as it often can 
when habit accommodation is not too strong. The usual well 
known methods of second and third type examinations are then 
used. The spheres are first weakened, if necessary, until maxi- 
mum visual acuity is obtained. The cylinders are adjusted by 
tine subjective tests in which cross evlinders are very useful; the 
manifest error and the visual acuity with and without correction 
determined and recorded: the spheres again strengthened as 
much as maximum vision surely permits; and the final correction 
balanced, if necessary, to give each eve equal conditions of vision. 
The combination of lenses then in the trial frame is usually the 
prescription for glasses; unless it does not correct enough of 
the total error to give almost certain relief from symptoms, or 
corrects so much more than the full manifest) error as prob- 
ably to remain uncomfortable for the patient bevond the ordinary 
adjustment period of two to four weeks. The probable effect 
of any change from the previous correction upon the relation 
between accommodation and convergence, and upon temporary 
or permanent phorias, must also be considered. When the 
amount of previously uncorrected spherical error in young people 
is large, it is usually better to correct it by degrees than to try 


to force full correction at once, unless there is urgent need for 


full correction. 
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(IV). THE RELIABILITY OF CYCLODAMIA IN| APPROXIMATING 


rik TOTAL ERROR, 


Unless fogging reveals considerable previously uncorrected 
error, it is not a dependable guide to adequate correction in young 
people and in overworked presbyopic individuals. Knowledge of 
the total error is necessary for real dependability. On the other 
hand, the total error found under cycloplegia or cyelodamia 1s 
not, by itself, a dependable guide to satisfactory correction, except 
in myopic patients. The right amount of concession to the accom 
modative habit of a patient can only be found in a posteycloplegic 
or postevelodamic fogging examination of that patient. where 
knowledge of the total error keeps the concession from) being 
more than is surely necessary for ultimate comfort. The right 
amount is too variable in different patients to be determined by 
arbitrary rules or upon the basis of a precveloplegic examination, 
Since the total error, therefore, is) seldom fully corrected, a 
reliable approximation to it is all that is usually needed for de 
pendabilitv. The method deseribed in this paper affords such 
an approximation whenever the accommodation is mobile. While 
the method is, of course, by no means as generally dependable 
as is thorough atropin evcloplegia, it falls little short of that in 
the cases where it obtains more relaxation than can be meas 
ured by sharp vision. It is more dependable than homatropin 
cveloplegia as that is perhaps most often used. It is much 
more dependable than fogging, since it approximates the total 
error reliably in very many more cases, and since it points out, by 
failure to obtain relaxation, almost all of the hyperopic cases in 
which its reliability is uncertain. Much that is obviously impossi 
ble with other noneycloplegie methods is thus practicable with 
evelodamia; how much we do not yet know. The only accommo 
dative anomaly affecting distant vision which it does not make 
evident, and in the presence of which it is therefore most apt 
to be unreliable, is tonic accommodative spasticity. This, in its 
very rare active form, is easily recognized from the symptoms. 
Its passive form is seldom seen except in overworked eves. 
where it is essentially a habit accommodation associated with 
sharp vision which has become so fixed that it will not relax 
even under the blurred vision of cyclodamia. ‘This form can 
only be inferred from the failure to get good relaxation, together 
with the symptoms and the history. Ordinary habit accommoda 
tion, unrelaxable under sharp vision but relaxable under blurred 
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Vision, and clomic accommodative spasticity, both of which ar 
much more common than tonie spasticity, do not interfere with 
evclodamic control. The writer, after several vears of CNpel 
ience with the evelodamic method, checked by atropin eycloplegia 
in many eases, has noted practically no exceptions to its reliabil 
itv in closely approximating the total error whenever relaxation 


Was good and all its tests reed. When relaxation was poor, 


ag 
however, when its tests did not agree, and when it revealed no 
more error than did fogging, eyeloplegic cheek showed that it 


vas often accurate, but not reliably so. 


Mhe behavior of the accommodation during a evclodamic exam 
ination usually shows whether a eveloplegic is, or is not needed 
to reveal the total error, as well as atfords other valuable mtor 

ton. lor these reasons routine evelodamna, with eveloplegia 
Whenever indicated, has proved more satisfactory to the writer 
lan routine dependence upon either. Cyelodamia may, of course, 


e used as an alternative method when ecyeloplegia is not desir 


ible. AX better way, however, is to use it routinely instead of 
t preliminary manifest, since it takes litthe more time and gives 
uch more definite information: and its) sureness, smoothness 
wid rapidity mprove greatly with routine use. When its approx. 


imation to the total error shows the earmarks of reliability, it 
should be followed by a balanced fogging for the determination 
of the correction to be prescribed, just as after eveloplegia. When 
ts reliability. seems in any way doubtful, it should be followed 
oa eveloplegic. .\s one learns the possibilities and the limita 
tions of the method by experience, watches its revelation of the 
anomahes of the accommodation, which are so well deseribed in 
Luke lelder’s * Practice ot Refraction” that the chapter there 
levoted to them should be read by every retractionist, an l comes 
to know the amounts of relaxation to be expected with different 
kinds and degrees of refractive error, he wall find that he needs 


a cveloplegic much less often. 


1 


In the method of estimating the total error and in the theory 
of evelodamic control here described, the prevention of all sharp 
vision with either eve, the subordination of all else to the obtain 
ing of continuous and cumulative accommodative relaxation. 
the measurement of the error only at the utmost limit of relaxa 
tion, the subjective tests under blurred vision with correction 
for the amount of blurring, and their arrangement (together 


with the skiascopic part of combined skiascopy and fogging ) 
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into a definite method, seem comparatively new, since they have 
heretofore received little attention, On the other hand, all of 
the facts upon which are based the unusual methods of measure- 
ment necessary if full cyelodamic control is not to be defeated, 
may be found in the textbooks and in the literature. 


SUMMARY. 


Knowledge of the accommodative habit and behavior of 
every patient is essential to the determination of the proper cor 
rection of his refractive error. This knowledge is only obtained 
by comparison of the total error with that part of the error 
revealed by the fogging and manifest examinations. While the 
total error may always be measured under cyclopiegia, and in 
some cases only under cycloplegia, it may often be sufficiently 
closely approximated by the eyclodamic method described in 
this paper: quite dependably so when good relaxation is obtained 
and all its tests agree: less dependably so in other cases. ‘This 
method obtains an amount of accommodative control which ts 
usually greater and always more reliable than that of fogging. 
and often but slightly less than that of cveloplegia, by making 
every smallest detail of the examination contribute to the pro 
duction of maximum accommodative relaxation. The refractive 
error thereby revealed often has to be measured without the 
use of sharp vision, which has been shown to prevent maximum 
relaxation in many young people. Once the novel principles 
and methods of cyclodamia are well understood, it is easier and 
quicker than cycloplegia, and may well replace it in young people 
as well as old, if recourse is had to cycloplegia whenever relaxa 
tion is poor or accommodative behavior is irregular. Since it 
differs from all other noneveloplegic methods in that it is the 
total error which it reveals or approximates when good relaxa- 
tion is obtained, it should always be followed by a fogging and 
manifest examination, and the correction determined as a varia 
tion from the total error, just as after a cycloplegic. 


DISCUSSION 





Dr. S. J. Beacu, Portland, Maine: As a more reliable substitute for 
cycloplegia than fogging and the like, cyclodamia has an obvious field 





This is true where the atropine group is contraindicated, and in the larger 





group where its use is inexpedient. Take the recent case of a college 





student seized with acute eye-strain in the midst of examinations, or a 






banker arranging the details of a merger. 
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What I really wish to insist upon is the value of this method as a check 
upon cycloplegic refraction. We are too prone to forget the only moderate 
rehability of atropine, not to say that the relaxation from homatropine 
resembles complete cyeloplegia only as mist resembles rain. In cases where 
itis desirable to know the total error of refraction—and this should in 
clude most of our work—I find Dr, Smith's method more trustworthy than 


much that passes for cyvcloplegia. 


Dk. Enwarp Jackson, Denver: One who realizes the great assistance 
of eyeloplegies and uses them whenever it is practicable, knows that their 
use is not the whole of the art of refraction. By reliance too exclusively 
on cycloplegics, as Dr. Beach has pointed out, the ophthalmologist misses 
his opportumty to demonstrate that he knows about refraction all that 

oes the optometrist 

\nother point with reference to measuring refraction without cyclo- 
Negies is the irregular astigmatism of the dilated pupil. There are many 
cases Of irregular astigmatism with variations in the peripheral zone of 
the dilated pupil. In many cases that does not influence the results ob 
tamed with evecloplegia and the necessary mydriasis. But there are other 


which the exploring of that peripheral zone is important. The 


Cases 

patient uses his eves to see at a distance outdoors in strong light, or to do 

near work, with contracted pupils. To think the size of the pupil has 

nothing to do with refraction, and to acespt the eycloplegic shewirgs on 

that basis, is a very serious departure from the effort which every ephthal- 
} 


mologist ought to make to find out all about the refraction of his patient 


and then to use his knowledge to the patient's advantage 


On page 52 of the Presession volume is a single sentence that [| think 
should be omitted to bring about more confidence in and respect for 
evclodamtia This sentence reads: “No subjective method for measuring 
the evlindrical error under blurred vision has been devised.” We have 
demonstrated certainly in the last vear to fifty ophthalmologists, in a way 
that convinced them, that the cross cyiinder can be used so as to provide 
ccurate information as to the amount of astigmatism, while the vision 
is purposely blurred. The blurring of vision depends upon the size of the 
pupil, That has been overlooked by Thorington and others. But with the 
blurring caused by one diopter spheric overcorrection, | have demonstrated 
to the doctor himself the proper strength and direction for the cylinder 

\ change of 5° in the axis would enable him to pick out immediately 


which way the evlinder had departed from the proper axis. And one- 


quarter diopter of error in the strength of the evlinder could be equally 
well demonstrated 

De W. OB. Lancaster, Boston (Using slides): Dr. Jackson brought 
out one or two points that | wish to emphasize. One is the difference in 
refraction in different parts of the cornea—often a difference of more than 
one diopter 

This figure shows the refractive power of different parts of the cor- 


nea of Tscherning’s right eye. You see that near the center in one place 


itis E; in another M 1; near the periphery we have such large differences 
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as M5, M2, M3.5, H 1. (The figures are diopters. Thus, M 1 means my: 
pia of 1 diopter.) The differences in refraction in the visual part of the 
cornea are not so large; that is what the pupil is for. Enlarge the pupil 
and errors are bound to creep in from this obvious source 

For my part, | find | get much more accurate measurement of refrac 
tion when I do not use a cycloplegic. | advise everybody to observe this 


rule: do not do refraction without a cyeloplegie until you have learned 
do it better that way than any other. You owe it to yvour patient to follow 
the method by which vou get the best results. If you try to measure the 
refraction without a ecycloplegic following the same technique as wt 
certainly will not succeed. You have to do as Dr. Smith has done—study 
the science and art of refraction without cycloplegia, before um ocan 
expect to do it successfully 


\nother point | wish to emphasize is the amount of reduction of visi 


from the addition of different spheres. kor many vears | have made 


record in each case of refraction, not only of the visual acuity with the 
correction, but the visual acwitv with a + 50) added It is a useful 
guide. If the + 50 does not reduce his vision one or two lines, | know 


that | am giving the patient an undercorreection. There may be a reas 
for dome so. and this little notation makes it clear in the reeord lhe 
chart | use is so devised (Ewing after Green) that the difference betwee 
any two consecutive lines is the same throughout the chart; ea 

the same percentage larger than the one below it. So if | reduce the visual 
acuity one line anywhere on the chart, it takes the same amount of blur 
ring of the vision to do it. | find that the + 50 on my chart reduces about 


two livres —not as much as Dr. Smith finds it. The reason for differences 


of opinion on this is chietly a matter of the size of the pupil. It ts pet 
fectly obvious, 1f vou make a little drawing of the cone of rays that 
come from the pupil to the retina, that the amount of blurring caused 
moving the focus farther from the retina forward or back by a plu 
minus glass depends on the strength of the glass and also on the si 
the pupil. But that is a minor point. The main pomt is that here is a mas 
who has studied the method of measuring the patient's refraction at 
has got somewhere in deing it 

Dr. Witttam H. Crisp, Denver: Dr. Laneaster’s argument, based upor 
the drawings of Tscherning, assumes that the dilated pupil intluences re 
fraction in this way: The rather general impression is that when you 


dilate a pupil your patient at once begins to use the focusing effeet of the 
whole area of the cornea and lens. In my opinion, there is no satisfactory 


reason for believing that to be the case. | believe that in a large majority 


of cases the patient still continues to select a pre ferred central area of th 
enlarged pupil. In other words, he does not use all of the periph ral area 
of the pupil. So if you base too much on this conception of the hbehavi 
of the eye vou will sometimes sacrifice the value that may come from 
eveloplegia 

One of the greatest sins in refraction is carelessness as to preeyeclo 
plegic estimation of refraction. At the precycloplegic test we obtain some 


information that cannot be obtained from a posteyeloplegic estimation, and 
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with the great advantage of more accurate understanding of the cas 
hetore the evcloplegt Is used Poo TANNA people think it iMpossible t« d 
any refraction work whatever without a evcloplegi | agree with Dh 
Smith on that. | should say that in at least three cases out of four, if on 
makes a sufficiently deliberate pres clopleg i estimation oft thre retractiol 
he wall ome very close mdeed to the patients correction (One reasol 
xaminers fail in working without a cveloplegie is that the ire not sut 
Mcwmutly cle berate iW ippiving the ! ow mie | st ft COC CVE ili 

to both eves together, giving the patient plent f time t claxation 
here is an unfortunate lack of knowledge of the advantages of Iilatet 
foveing, especially after one has worked out the measurement. for ‘ 
midividual eve Often one obtams much fuller relaxati of the hyper: 1 
CV ¢ howviny oth eves tovether after the istizmatisn is Tor \ rkee 
ut for tl dividual eve Lav the ist Cal rtw | n Ct 1 « 
itera ! | tests with the ress Wade rut 1 | 1\ 
ises the single ve is not Most satistactor workes t ( mel 
( istigmat measurement Wavitiw thre LCCOMM ve th ( ( 
ler te ( relanre ~ that the patient . at ne — ace m 
ut is vettn ] est visu Cl nd is net reorrect thi 
i ~ a) ( 
| t 1 \¢ i 1 itte {1 1 1 AT I cl 1 1 
view? 16 even tl V« s4 \« mevia mm mal in 
Ine. 1) Ss ro, closime vish to thank the gentlem« ( 
t uted mv rmation this subyect, party irly |r 
bh Peo i tl ! ittent 1 1 Thi Tia t ‘ ( 1 Meas 1 
thematism Cl rred < 
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SPOROTHRIX INFECTION OF THE EYE AND 
ADNENA. 


Hlowarp FF. Hin, M.D., 


WATERVILLE, MAINI 


Thirty-two proven cases of sporothrix infection of the eve and 
adnexa have been recorded in the literature. Of these only seven 
have been reported from this country, most of these originating 
from the Mississippi Valley. It is therefore obvious that this 1s 
a rare condition, 

Infection occurs by invasion of the tissues by the sporotrichum, 
one of the fungi imperfecti. This organism was discovered by 
Schenck in 1898. A) similar organism, but with cultural varia 
tions, reported later by Beurmann, is thought by some workers 
to be identical with the former. 

Most any tissue may be involved, but it is usually primary im 
the skin. Gifford’ says: “It most commonly is primary in the 
hand following a superficial abrasion. The lymphatics are nearly 
always involved.” 

Usually there is a subcutaneous nodule which breaks down to 
form an indurated ulcer resembling the primary lesion in lues 
The French have reported several cases of systemic involvement 
with deep gummata. The infection is very apt to form discharg 
ing fistull. 

The tissue changes are not pathognomonic and diagnosis de 
pends on isolating the organism. In a case which | shall report 
Dr. FF. A. Verhoeff demonstrated the organism in the tissue by 
means of Verhoeff’s modified gram stain. .\s sporothrix grows 
on glucose agar or Sabourard’s media, but is difficult to find in 
the smear, cultural diagnosis is the method of choice. 

The treatment generally employed is potassium iodide by mouth 
in large doses, iodine, gentian violet and Lugol’s solution locally. 
S. R. Gifford’ has tried injections of 7 per cent solution of potas 
sium iodide in and about the lesions but did not continue because 
of the intensely painful reaction. 

Potassium iodide has been considered almost a specific and 
cures have been repeatedly reported. 
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The prognosis 1S thought to be very eood, and (sifford' writes 
that “a correct diagnosis once made is gratifying because potas- 
sium iodide in large doses nearly always brings about prompt 
recovery.” 

Phe first case of sperotrichesis of the eve and adnexa was re- 
ported in 1907, by Danlos and Blane*, and was one of lower lid 
infection. Morax and Carlotti® reported a lid case in 1908 which 
promptly healed under potassium todide 

Fava’ reported a laboratory infeetion of his own conjunctiva 
mm 1909. There was marked invelvoment of the Ivwmphaties, also 
an cosinophilia of O to S per cent. Cure was rapid with potassium 


] 
lO) lice 


Phe same vear Morax*® cited a case of primary sporotrichosis 
if the conjunctiva cured by potassium iodide flere was marked 
imvolvement of the cervieal Iwinphatics. The organisin was iden 


titted by him as sporotrichosis beurmanm 

Burner.” im 1909, reported a case with multiple subcutaneous 
nonulcerating nodules, on the lower lid of cach eve. These were 
painless. There was enlargement of the preauricular gland. 
\ lesion on the hand uleerated and sporotrichosis beurmanni was 
isolated. The nodules were treated with galvanocautery. Later 


1 


all lesions healed with large doses of potassium iodide. An eosino- 
philia of 6 per cent persisted after cure 

In 1909 Beurmann’ and Gougerot reported a fatal case of gen- 
eral sporotrichosis with multiple gummata and abscesses with 
destruction of one eve. 

The following vear Jeansulme and Poulard*> reported a gen- 
eralized sporotrichosis with mvolvement of the iris. The case 
recovered under potassium iodide but the pupil of the involved 
eve remained obstructed with exudate, with only light perception 

Phe same year Morax” reported another case of abscess in the 
orbit, with fistula in the upper lid. The patient refused to take 
potassium iodide and the lesion did not heal while under obser- 
vation. Sporotrichosis beurmanni was tsolated., 

Phe same year Velter'’ reported a case of orbital abscess which 
failed to improve when the patient refused to continue potassium 
iodide. 

In 1910, Hl. Gifford’! reported the first ocular sporotrichosis 
in the United States. The infection was in the conjunctiva and 


showed a nodular thickening. Sporothrix was isolated and the 
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author expressed doubt as to the difference between the Schenck 
and Beurmann types of organisms. 

H. Gifford had seen five other cases of ocular infection which 
he is convinced were sporotrichosis but upon which the organism 
was not isolated, although cultures were taken. 

Chaillous'? reported a case in 1911 with infection of the con 
junctiva from handling a horse that had suppurating eyes. Sporo 
trichosis beurmanni was tsolated. 

The same year Morax' reported a case of primary lacrimal 
sac infection with marked involvement of the lymphatics. The 
preauricular gland was enlarged and nodules appeared in the soft 
tissues of the cheek. These improved rapidly under potassium 
iodide. Sporotrichosis hbeurmanni was tsolated. 

Dorr,'* in 1911, saw a case of corneal involvement in an infant 
in a generalized sporotrichosis with inflammation of the sur 
rounding conjunctiva. All lesions healed with potassium iodide 

A case of systemic infection by sporothrix with involvement of 
the bones and gumma of the iris in one eye is reported by Legry, 
Sourdel and Velter™® in 1911. [It improved with potassium iodide 

In 1912, Lapersonne,'® in reporting on this same case, stated 
that he isolated sporotrichosis beurmanni from pus taken from the 
interior of the involved eye, by means of a Luer syringe. He de 
scribed another case of systemic infection with iridoeyelitis which 
resulted in atrophy of the eyeball. The other lesions healed undet 
potassium iodide, but the eve became painful and hac to be re 
moved. Sporotrichosis was found elsewhere but not in the eve 
tissues. 

Chaillous'® at this time reported a primary lid) sporotrichosis 
with involvement of the eyeball and multiple subcutaneous nod 
ules on the body with no enlargement of the lymphatics. The 
eve was lost, but the other lesions cleared with potassium todide. 
Cultures were positive for sporothrix, 

In 1913, Morax'® described a cure of a sporothrix infection of 
the lower eyelid with potassium iodide. 

The following year'’ he reported a case of uveitis due to sporo 
thrix infection without other demonstrable lesions. Sporotrichosis 
beurmanni was cultured from pus drawn from a puncture in the 
eyeball. 

Bedell,*’ in 1914, reported a case of sporothrix of the conjunc 
tiva and lacrimal sac with a detailed description of the organism 
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cultured. Cure was obtained with potassium iodide and = todine 
locally 

Another case of sporotrichosis of the eve due to laboratory 
infection was reported by Wilder and MeCullogh*! in 1914. The 
infection was conjunctival with marked pain and swelling and 
enlargement of the lymphatics. There was fever and leucocytosis 
but no lesions elsewhere on the body. Recovery was prompt 
vith potassium iodide and 1odine, 

Dwver and Larkin? the same vear reported a case of lid in 


fection with the primary lesion on a finger 


In a case reported by Aloin and Valli?’ in 1920, there was 
involvement and perforation of the frontal bone along with an 
thscess of the upper eyelid. This case cleared rapidly with potas 
sium iodide. 

\ case is reported from Egypt, in 1922, by Sobhy Bey?! with 
infection about the immer canthus. Cultures showed different 
haractertstics than those deserthed by Schenck and Beurmann 
Ilowever, this lesion healed with potassium todide. 

In 1922, S. R. Gafford' reported a case of lacrimal sac intec 
tion with formation of a fistula that extended back to the ethmoid 
cells. These were full of pus. Intranasal exenteration of the 
ethimoids and trichloracetic acid and todine locally with potassium 
iodide internally brought about a cure. ‘The sporotrichum was 


isolated 


S. R. Gifford’ noted two other cases not proven by culture 
which he believed to he sporothrix, and both were cured by po 
tasstum iodide. 

In 1924, S. R. Gifford’ reported another case of lid infection 
from which sporothrix was isolated. In addition to potassium 
iodide internally a 7 per cent solution was injected about the 
lesion. ( omplete healing occurred, 

Ning.’ i 1927, reported a generalized sporotrichosis involv- 
ing the eve, in which improvement was slow with potassium 
todide until large doses were given intravenously, N-ray was also 
used. All lesions finally healed. 

\Ivis,-" in 1928, deseribed a case of chronic trachoma complicat- 
ed by shallow ulcers from which he isolated sporothrix. Potas- 


sium iodide did not heal these lesions and local applications of 


iodine were of no avail. No further extension was reported. 
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Three vears ago | reported a case of sporotrichosis primary 
in the upper lid, before the New [England Ophthalmological 
Society. This case has shown many subsequent developments. 

Case report: G. G., aged 28 years, of French-Canadian par 
entage, by occupation a telephone linesman, consulted me_ five 
years ago because of a small nodule on the upper right evelid. 
It had been present, slowly increasing in size for about ten 
vears. There were no other symptoms. 

One year before the nodule had been opened and curretted, 
as a chalazion, by another physician. It enlarged more rapidly 
but showed no tendency to break down. 

examination showed an irregular almond shaped nodule, six 
nullimeters in diameter, midway on the upper lid, over which 
the skin was slightly adherent. Findings were otherwise nega 
tive except for an enlarged cervical Ivmph node on this side, 
which the patient claimed to have been present without change 
since infaney. 

Complete removal of the nodule was attempted, dissection 
being carried well around the mass. The diseased tissue was 
dense and fibrous. 

l'rozen section, as well as a prepared section, was diagnosed, 
“Giant Cell Sarcoma.” Mallory reported, “Giant cell inflamma 
tory tissue due to fungus growth,” which Verhoett identified as, 
probably, sporothrix. 

Soon after operation a discharging fistula appeared at the 
site of the imeision, Sporothrix was isolated hy Verhoef. 

Potassium iodide was started in large doses, and, although 
well borne, the growth extended to the outer canthus with 
formation of several fistuli. During the following two years 
the infection progressed, slowly involving the tissues over the 
lower rim of the orbit. Several large nodules were removed 
surgically and the wounds cauterized with trichloracetic acid. 
Potassium iodide was used intermittantly to toleration. Roent 
gen-ray therapy was tried for several months without effect. 
Salvarsan had been used intravenously. Local treatment with 
iodine, gentian violet, and Lugol's solution, and local injections 
of gentian violet and mercurochrome were used. During this 
period enlarged lymph nodes had been removed from both the 
right side of the neck and the right inguinal region. These 
showed no organisms and only epithelioid infiltration, 
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Roentgenograms of the skull and lungs were negative. The 
blood gave a constant eosinophiha of 7 per cent. 

lor a period of six or eight months the patient was not under 
observation. When seen again there was a marked exophthalmos 
of the eveball, and a large hypopion uleer covering the lower 
half of the cornea. The chemosis and injection of the conjunctiva 
was extreme. Light perception was doubtful. There was a 
large indurated mass extending down from the lower rim of 
the orbit nearly the size of a hen’s egg. lor the past three 
weeks he had suffered his first pain, which was now intense. 

Roentgen examination showed “partial destruction of the 
right malar bone and of the external angular process of the 
frontal bone with areas of rarefaction. A\ntrum cloudy.” 

Due to the apparent involvement of the paranasal sinuses 
Dy, 3 Pr. Ti was called in’ consultation. Radical surgery 
seemed to offer the only hope of rehet 

nder rectal anesthesia the orbital contents were exenterated 
along with a wide dissection to include all the diseased tissue. 
Mhis included the outer wall of the orbit to the zygomatic arch 
and its floor, exposing the antrum. Phe outer wall of the antrum 
was removed. Dissection of the soft) tissues was performed 
with surgical diathermy \ large skin flap was saved. The 
patient reacted nicely, and was free from pain following opera- 
tion, 

Three months later a nodule had to be removed from the 
canine fossa under local anesthesia. For five months there has 
heen no sign of recurrence about the face, and the patient 
has been able to do about as he pleases. He now complains 
of a slight edema of the right leg after any length of time 
upon lis feet. There is a slight deep induration in the inguinal 
region where the glands were removed. 

\t the present time the patient has been receiving postassium 
iodide intravenously. 

Recent roentgenograms of skull, lungs, pelvis, and long bones 
showed no pathology. 

Phe continuous progression of the infection in spite of repeated 
surgery and therapy with evident metastatic involvement of the 
inguinal glands gives rather a dubious prognosis. 

Verhoett’s pathologic report on this case is as follows: “All 


the tissues submitted for examination, including the bone tissue, 


show the same inflammatory process, except the lymph gland. 








134 HOWARD F. HELL 


The normal tissue has been pervaded with granulation tissue 
which has gone on to the formation of dense fibrous tissue. (lig. 
1.) The tissue contains large numbers of foreign body giant cells, 
but no tubercles resembling tuberculosis or syphilis. Some of the 
tissue shows considerable infiltration with lymphocytes: some, 
only moderate infiltration with these cells. by ordinary methods 
of staining no organisms can be found im the tissues, but Ver- 
hoeff’s modified gram stain shows filamentous organisms scat 
tered through the tissues, some of them of great length. (big. 2.) 
Some of them are surrounded by giant cells, others are not. The 


lvmph gland shows the lymph sinuses distended with epitheloid 





Fig. 1. Section of diseased tissue stained with Hematoxylin-Eosin 


cells. Smears from the pus from the lesion in the lids show 
sporothrix filaments in considerable numbers. A culture taken 
on glucose agar showed the organism in four days. ‘Transplants 
from the original growth on glucose agar and Sabaraud’s media 
failed to grow. Vieces of the original culture media were fixed 
in formalin, sectioned and stained in Verhoeff's modified gram 
stain. These show the organisms growing down into the medium 
in characteristic fashion.” ( Fig. 3.) 

Therapy.—The treatment of sporotrichosis, it would seem, is 


not entirely perfected. Potassium iodide, although formerly con- 
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sidered almost a specific, does not always prove successful. In 
this case it has been forced to toleration, over a period of five 
vears, with no beneficial effect. 

Dr. bP. PT. Phle? suggests that the action of potassium iodide 
is probably the same as it is in tertiary lues, that of breaking 
down fibrosis, thus allowing the natural defenses of the body as 
well as those introduced therapeutically to act upon the organism, 
rather than any specific reaction for the sporotrichum inherent 


in the drug: itself. 





hig. 2.) Section stained with Verhoeff’s modified gram stain showing 


organisms in tissue, 


It would seem, however, that if this were true it would act 
upon each case alike. With the above patient there was no break- 
ing down of the fibrous masses but a steady increase of fibrosis 
under intense potassium iodide therapy. 

Cultural variations of the sporotrichum have been reported in 
the literature that may indicate various strains of the organism. 
It is noted that the French have reported some particularly ma- 
lignant fatal cases of general sporotrichosis. It is possible that 
there is a type of the organism, most resistant to the usual medi- 
cation. In this case a different form of therapeutic attack is 


indicated. The eosinophilia, involvement of the lymphatics and 
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indurated tumor masses of fibrosis in the above case indicate the 
usual tissue reaction to sporotrichosis, Llowever, medication in 
this case, carried on for five years because of its reported value, 
had no effect. 

Although X-ray, salvarsan and various local applications wert 
tried it would seem that more experimental therapy should have 
been used. 

Further laboratory study of the organism also would be of 


value. 








Fig. 3. Section of culture media stained with Verhoeff’s moditied 
gram stain. 


Radical surgery very early, with some method of sealing oft 
the lymphatics as with surgical diathermy, would probably have 
offered the best results in this case. 

Diagnosis.—Mistaken diagnosis may be more common in spore 
trichosis than usually thought. In some parts of the country 
its rarity leads to forgetfulness, but it should be kept in mind. 
With only small subcutaneous nodules, particularly of the lids, 
the diagnosis of sporotrichosis may be confused with other 
lesions of similar appearance. If mistaken for the very common 
chalazion, it may be curetted without tissue examination and 
cause spread of a dangerous and possibly fatal disease. [very 
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small nodule of this kind should be studied with care and is best 
removed by complete dissection, if there is any doubt as to etiolo- 
ey. The best technic is required in its pathologic study. The 
first report on this case was “Giant Cell Sarcoma” (from a medi- 
cal school pathologic department). With ulcerated lesions or 


discharging fistuli, cultural diagnosis is the method of choice. 
CONCLUSIONS, 


Due to the rarity of this disease it is essential that all available 
data should be considered carefully. The following points seem 
to present themselves for consideration. 

1. While the literature is rather meager, sporotrichosis may 
he more common than realized and should be kept in mind. 

2. The diagnosis is difficult with the nonulcerative nodules and 
may be confused with neoplasm or chalazia. Cultural diagnosis 
is the method of choice. 

3. Too much confidence cannot be placed in potassium iodide. 
It has not always proved successful. Prognosis may be dubious. 

4 Further study along the line of therapy is indicated. More 
radical surgery with some method of sealing the lymphatics, as 


with surgical diathermy, would seem advisable. 


~ 
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DISCUSSION 


Dr. Artuur J. Benet, Albany, N. \ Dr. Hill's case is one of un 
usual interest. It differs in two ways from the majority of the reported 
experiences: First, in the severity of the infection, and second, in its 
resistance to the iodine treatment Phat does not mean that all cases have 
been cured with iodine. Dr. Hill has treated Its patient for so long a 
time and with such large doses of the drug, both before and after opera 
tion, that we must conclude that the particular infection with which he is 
dealing is iodine resistant. His experience should cause us to approach 


a chalazion with more care. and all lid infections which fail to hea 
promptly should be subjected to a detailed bacteriological study It is 
well to remember that the rare case in which sporothrix may be the acti 
vating agent can only be determined by accurate cultural methods, and 
further, that the diagnosis is more easily made by stained cultures than 
by the usual tissue examination. However, Verhoeff's new stain will help 
the pathologist to discover the sporothrix in the specimens submitted 
Dr. Hill has referred to our case, which was that of a 49-year-old man 
who had been suffering for two years with a constant discharge from his 
right eye. The skin of the right eyelids was congested. There was an 
irregular conjunctival mass 7x5x2 mm. on the nasal side of the uppet 
right lid, extending 2 mm. beyond the ciliary margin. This was much like 
ordinary granulation tissue in appearance, structure and relation to the 
conjunctiva. The entire palpebral conjunctiva, especially the inner half of 
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hoth upper and lower lids, was congested with many discrete follicles and 


lumerous 1 mm. shallow, yellowish-gray ulcers. The inner half of the 
bulbar conjunetiva was congested with several enlarged follicles. The 

. ] ° ] ‘ ) ¢ ] oe ° ] : ] 
caruncular fold was three times its normal thickness and uniformly infi 
trated. Both puncta were prominent and dilated. The inner canthus was 
Hooded with vellow, somewhat tenacious mucopus. After thorough irri 
vation, the discharge quickly reformed. There was no fullness of the 
acrimal sac, and pressure over it caused no regurgitation from the puneta 
Phe corneal epithelium was lost over an irregular 4 mm. area to the nasal 
side of the apex. The inferior and superior right ducts were opened and 


five firm, brown concretions removed from them and the lacrimal sac. The 


tter was thoroughly curetted. The sporothrix was found in culture afte 
rushing the concretions Phi onjpunctival surface was painted daily witl 
tincture of todine and two grams of saturated solution of potassium 1odicde 
en three times a dav. The recovery was uneventful. The small ulcers 
healed promptly, no new ones formed, and the lids were entirely smooth 
n ten davs 
Phe sporothrix conjunctivitis sometimes closely resembles that of tuber 
culosis, Jues or Parinaud’s conjunctivitis he cultural characteristics of 
tine reanism prove the diaenesis 


\ more abundant thar n the primat It must be understood that the 
reatnism t strict acroine 

he cases deseribed bv the Doctors Gitford are fo prime importance 
r they cover a group of some of the commer cular manifestations, 
pecially the persistent lacrimal sac fistula 








ROSETTE FORMATION IN THE EYES OF IRRA 
DIATED HUMAN EMBRYOS. 
IS\DORE GOLDSTEIN, M.D. AND 
Davip WEXLER, M.D., 


New York. 


The rosette denotes primarily a structure of characteristic 
appearance occurring typically in retinoblastoma or neuroepithe 
lioma (or neurocytoma) of the retina, The researches of Win 
tersteiner' virtually established the neuroepithelium of the retina 
as the basis for the new growth, and defined the rosette as a 
palisade arrangement of neuroepithelium about the external 
linuting membrane as a lumen, While some still believe that 
ghal cells and their processes? rather than nervous cells furnish 
the material for the growth, Wintersteiner’s conception of the ro 


sette has remained almost universally accepted. 


Rosettes in human eves of other than pathologic significance 
have been found for the most part in embryos five to eight months 
old or in young infants. Seefelder® was the first to observe small 
rosettes in two fetuses, between the ganglion and inner nuclear 
lavers; at the border of the optic nerve and retina in one case, 
and at the entrance of the nerve in the other. In the latter case 
the rosettes were derived from the nuclear layers and mostly 
surrounded by nerve and glial fibers. These were both otherwise 
normally developed eves. .\ few years later Seefelder' found 
poorly formed rosettes in a pocket formation consisting of rudi 
mentary retinal tissue in the edge of the dise in a newly born 
child. Mawas and Magitot® found a few rosettes in a six months 
fetus. Bertha Lindenfeld,® in 1913, described rosettes in the re 
gion of the nerve, together with folding in the outer retinal lay 
ers, in two fetuses six and seven months old, where X-ray radia 
tion had been used in the second month of pregnancy to secure 
early abortion. These eves were normal in size for this age, and 
were in all respects normally developed. Lindenfeld did not 


"From the Laboratories and Ophthalmological Division of the Mt. Sinai 
Hospital. 
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attribute preghomatous significance to these changes. Likewise, 
(iilbert.’ in describing rosettes in a case with congenital cataract 
and retinal anomalies, stressed that “glioma™’ does not occur in 
maldeveloped eves. Pagenstecher, in 1916, produced well formed 
rosettes in the retine of rabbit embryos which had been subjected 
to N-ray in utero. This experiment verified Lindenfeld’s earlier 
observation regarding the formation of rosettes under the intlu 


ence of X-ray. 


Leber" held retinal rosettes to be due to pathologic processes 
in fetal life. One of Seefelder’s cases had a fetal iritis, the other 


a high grade degeneration of the retina. Jaensch'" pointed out 














Fig. 1. Rosette in embryo of rabbit ra 
diated experimentally (From Paget 
stecher, 40. Vers. d. Ophth. Ges., Heidel 


berg, 1916.) 


that the rosettes found at the edges of colobomata and in folded 
retine of micropthalmic eves (Wehrli'!) are irregular in contour 
and occur in portions of the retina greatly altered. While the ro- 
settes in his own case were well formed and regular, with a 
sharply demarcated limiting membrane, there were evidences of 
a previous iridocyelitis. Professor Fuchs’? placed the develop- 
mental defect responsible for rosettes in the time when the great- 
est growth of the outer nuclear layer occurs, after three months. 
In his opinion, the infrequency with which rosettes are found in 


postnatal life merely indicates they undergo loss of their structure. 
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MATERIAL AND TECHNIC OF RADIATION. 


The material to be reported consists of tive cases, each the tssue 
of a pregnancy in which, for one indication or another, large 
doses of X-ray were applied in the second month with a view to 
terminating the pregnancy. The first three ended at three and a 
half to four months; the fourth, in which radiation was applied 
over the spleen as a therapeutic measure in myelogenous leukemia, 
terminated at six and a half months (210 mm. embryo); the 
fifth ended unusually late, at seven and a half months (260 mm 
embryo). In the last two cases, viable fetuses were obtained 
after artificial induction of labor, and each lived for one day. lor 
their cooperation in facilitating this study we are indebted to 
Dr. Robert T. Frank of the CGivnecological Service and to D1 

Fig.2. TECHNIQUE OF X-RAY RADIATION 


Skin Focal s 

Crise Date of Erythema }bist Vin of Field 
No. Exposure Areas treaced No Dose in h.\ MOA. tem.) (min. (em. 
1 2mo. Ant. abdomen | 85% 200 4+ 40 29.3 22x22 

Post. field 2 85% 200 4+ #40 2903 24x24 

22 mo Ant. abdomen 1 85% 20 + 40 B04 21x21 

Post. field 2 85% 200 4 40 304 23x23 

3 2 mo. Ant. abdomen ] 85% 200 4 45 30.5 22x23 

Post. field 2 85% 200 4 = 45 30.5. 24x25 

5 24% mo. Ant. abdomen ] 90% 200 4 50 486 20x23 

Post. field 2 90% 200 4 50 486 25x24 

4 Radiation over spleen for myelogenous leukemia. 18 expo- 


sures of 20 and 25% skin erythema doses. Labor artifi- 
cially induced at 5%-6 months. 
lilter, % 


copper and '4 aluminum, all exposures 


William IHlarris for his attention to the details of the X-ray 
radiation. 

The anteroposterior diameter of the eyes of the last two em 
bryos measured 11 and 13.5 mm., respectively, which corresponds 
with the normal dimensions for these ages. The three younger 
embryos having died in utero, some difficulty was found, owing 
to partial necrosis of the retina) with dispersion of pigment 
through its lavers. Hlowever, rosettes were seen in various stages 
of preservation. Those in Case 1 were particularly well formed. 
In Cases 4 and 5, the tissues were well preserved and allowed of 
easier study. In the former case, a single rosette was found close 
to the ora serrata and studied in serial section. Case 5 showed 
conversion of large portions of the retina into rosettes to an ex- 
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Fig. 3 (Case 1) (oil immersion). Rosette in outer retinal 
layers. Many processes project through the limiting mem- 





Fie. 4 (Case 2) (oil immer 
sion). Poorly staining rosette, 
partially necrotic 


tent not previously observed in embryos. In addition, there were 
found failure of fusion of the upper portion of the fetal cleft, 
practically total conversion of the upper end of the nerve and 
disc into rosettes; and finally, faulty development of the ciliary 


processes and iris, 
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Fig. 5 (Case 3) (oil immersion 
Portion of rosette Phe limiting 
membrane is quite clear. 





Fig. 6 (Case 4+). The bodies of the de- 
veloping cone cells, ¢, project through the 
limiting membrane; a few rods, r, are 
also seen 


MICROSCOPIC OCULAR STRUCTURE, 


) 


Case 1. A well preserved rosette is pictured in Fig. 3.) It consists of a 
mass of round and oval nuclei about a clear lumen, bordered by a poorly 
defined membrane, through which project multiple fibrils. There are 
clearly defined cell bodies next to the lumen, roughly quadrilateral in shape 
with deeply staining oval nuclei. Apparently these cells bear the processes 
projecting through the membrane. In position and appearance they corre 
spond to the “cone cells” in their early stage, while the filament represerts 
probably the beginning of the outer limb of the cone. (Mann). ‘The 
further developed cone cells with their processes in relation to a more 
definite external limiting membrane will be apparent in Case 4 

Case 2. An arrangement of cells about a membrane is shown in Fig. 4, 
in the midst of poorly staining retinal tissue 

Case 3. Here again (Fig. 5) a portion of rosette is shown, with a deeply 
staining limiting membrane. Theoretically, according to Mann, a definitive 
external limiting membrane is developed at this stage. 
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Fig. 8 (Case 5). Non-union of fetal cleft at site of 


nerve Phe cleft 1s lined with rosettes and poorly dit- 


ferentiated retitial tissue 





Case 4 \ few cone and red cells) with then processes are depicte 
(lig. 6) to show t r elongated structure, the longer cell protrusions, and 
he relation of the cells to those of the outer nuclear layer. This structure 


is probably duplicated in the rosette scen near the ora serrata (ig. 7) 
From within out are the lumen, the protruding outer limbs of the cone 


and rod cells, the external limiting membrane, the bodies of the cone cells 
vith their oval nuclei, and the cells of the outer nuclear layer. Vinally. 
there is a clear space. and a few cells of the inner nuclear Javer grouped 
loosely about the rosette 

Case 5. Optic nerve lhere is an apparent failure of fusion at one point 


in the upper part of the optic stalk, corresponding to the site of the dise 


lhe cleft (Fie. 8) is lined on both sides with rosettes behind which is a 
cellular nerve fibre tissue. The cleft is not quite closed in Fig 9. In Fig. 


10, at a lower level, there is complete formation of the disc and what pur 
ports to be the nerve, but which is in reality a fusion of elements similar 
to those lining the sides of the stalk scen in Figs. 8 and 9. Besides groups 


interlacing nerve fibres, ganglion cells and a few 


of rosettes, there are 
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lig. 9 (Case 5). The cleft is not 
quite fused at a slightly lower level 





a 


Fig. 10 (Case 5). Rosette structure of nerve (fused 
fetal cleft). C is a clear area resembling the plexiform 
retinal layer. 
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lig. 12 (Case 5). Multiple retinal rosettes; C, the 


clear areas, resemble the plexiform layer p, of the retina 


pigmented epithelial cells, togther with clear areas, such as c, in which the 
structure is fine and fibrillar, like that of the formed plexiform layer of 
the retina. There are no formed nerve bundles as in the fetal nerve of 
this age. A bit of tissue, bearing rosettes, has been detached and lies free 
n front of the pit. 

Retina. Rosette formation is singly and in groups. Apparently only 
that portion of the retina close to the nerve, and at a level horizontal with 
it is affected. Rosettes are found in all retinal layers. Fig. 11 shows a 
rosette extending from the inner nuclear through the nerve fibre layer. 
The cells of the rosette resemble closely those of the outer nuclear layer. 
while about it are loosely arranged cells resembling those of the rarified 
inner nuclear layer. In Fig. 12 are multiple rosettes replacing the nuclear 
and nerve fibre layers. Where definite nerve fibres can be seen they appear 
to turn their course abruptly behind the rosette to assume the position 
formerly occupied by the outer nuclear layer (Figs. 13 and 14). This is 
not a folding of the retina but a genuine interchange in position of. its 
lavers. Kig. 15 shows foci of cells in the presence of intact or slightly 
disturbed nuclear layers, where rosettes are incompletely formed or poorly 
differentiated. In big. 16 are groups of rosettes separated by intervals of 
normal retinal tissue. At the ora serrata is a nodule (Mig. 17) project 
ig somewhat into the vitreous, composed of cells resembling those of the 
embryonal ganglion cell layer 

Uvea. The choroid is normal 

The ciliary body contains a fair number of muscle bundles in its flat 
portion, but there are no processes on its surface. Only posteriorly near 


the ora serrata are a few scantily developed pigmented folds. The iris 
is seen to spring from the margin of the optic cup, and is hardly more than 
a few layers of epithelium. (igs. 18 and 19.) The marginal sinus M is 
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Mig. 13° (Case 5). The deviation of the 
nerve fibre layer, f, posteriorly, behind the 











rosettes 





Fig. 14 (Case 5). Total absence of laver structure, 
with rosette structure in front and nerve fibres behind, 
next to choroid, ch. 


the space between the two layers of the optic cup. Belind Descemet’s ts 
a loose vascular tissue which in one or two places covers the edges of thi 
rudimentary iris, but no iris stroma as such is made out \n anterio1 
chamber can hardly be said to exist. 


Lens. The lens has been displaced into the vitreous. Those sections 
containing it show it to be of normal size, contour and development, and 


there is no evidence of cataractous or other change 
COMMENT. 


The eyes of five embryos are presented, in each of which rosette 
formation occurred under the influence of N-ray radiation in 
rather large doses. From this study and from the evidence con- 
tributed by Lindenfeld and Pagenstecher, it may be adduced that 
the development of rosettes is a specific result of this type of 
radiation on growing retinal tissue. 

The rosette pictured in big. 3, in a three and a half to four 
months embryo, represents the earliest stage in fetal life in which 
this structure has been described. While the specimen does not 
allow of distinction between the inner and outer neuroblastic 
layers, a rather systematic arrangement about a limiting mem- 
brane is evident, consisting of cells with oval nuclei. These are 





ROSETTE FORMATION 149 




















1 
} 


the outermost cells of the outer neuroblastic layer, 


he lining membrane correspond to 


probably 


VCTY ] 


While the filaments piercing: t 
the cone processes which represent the inner limb of the definitive 
cone. \ccording to Mann, the external limiting membrane is pres 
ent at this stage. The rosette in Case 4 represents merely an ad 
vanced stage of cellular growth and differentiation involving the 
cone and rod cells, the cone filaments and the outer neuroblastic 
lave r 

In addition to formation of rosettes in Case 5, there are a num 
her of anomalous conditions which forni interesting material 
from a developmental point of view. Granted that the rosettes 
are attributable to radiation, one must still account for the per 
sistence of the fetal cleft and for the rudimentary state of the 
iris and ciliary processes. One cannot entirely exclude the pos 
bility of an inherently defective eve in which a severe stimulus 
such as X-ray has caused secondary changes as rosette formation. 
Lindentfeld emphasized that both of her cases showed no anomaly 
of development other than rosette formation. Still, one must 
seriously consider the anomalous conditions in this case, as well 


as the rosettes, as being due to the application of radiation at a 
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Fig. 17 (Case 5). Nodule in retina at 
ora serrata 


critical period in development, namely, during the second month 
of fetal life. Moreover, in considering the unparalleled extent 
to which retina and nerve are involved in the change to rosettes, 
one must bear in mind the massive dosage of the present day, as 
compared to the smaller doses which were prevalent at the time 
Lindenfeld reported her cases (1913). 

The persistence of the cleft at one edge of the disc, lined with 
tissue bearing well formed rosettes, together with the alinost total 
conversion of the nerve into groups of rosettes (Fig. 10) forms 
a picture that is without precedence in the literature. The rosettes 
deseribed in and adjoining colobomatous areas are hardly as well 
formed or as numerous. Those in microphthalmic eves, though 
often well formed, are likewise few in number, and accompany 
folding in the outer retinal lavers. The dimensions of the eye 
in this case are normal for this stage, although the possibility 
of microphthalmus, had the embryo grown to full term. cannot 
be excluded. 

The anomalous conditions aside from the rosettes enumerated 
in the deseription—persistence of the cleft and rudimentary de 
velopment of ciliary processes and iris—speak in general for pri- 
mary and secondary effects of the radiation. The initial effect 
may be considered as occurring at the time of radiation, in this 
case during the second month. According to Mann, the fetal 
fissure has closed before the 20 mm. stage (seven weeks). It can 
be conceived that the application of an intense stimulus at this 


period inhibited complete closure. A similar influence apparent] 
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iv. I (Case 5). Anterior segment, with rudimentary 
iris, |, and shiyhtly developed cihary processes, DP Phe 


lens has been displaced im fixation 


worked upon the rest of the immer wall of the optic cup to the 
extent that the ciliary processes, which make their appearance 
in the third month, have retained a primitive state at seven and a 
half months, Likewise the irts is no further advanced than the four 
and a half months stage, having just budded off the edge of the 
aptic cup. This cessation of further differentiation of portions 
of the inner wall of the optic cup could be considered a secondary 
effect of the radiation, owing to the latency and prolonged ettect 
of N-rays in tissues 

Professor Fuchs, in discussing lagenstecher’s'' experimental 
work with rabbits, spoke of the excessive growth of the primitive 
outer neuroblastic layer as being responsible for rosettes. Un 
doubtedly this layer, which furnishes the nuclet of the cones and 
rods, and finally differentiates into the outer nuclear layer, is re 
sponsible for the bulk of these structures. Tlowever, the multi 
plicity of rosettes throughout all retinal layers, in the absence 
of a definitive outer neuroblastic laver (Tig. 12) suggests a de 
structive, in addition to an alterative intluence of the radiation. 
Here is only a mass of nuclet in place of the regularly formed 
laver. Most interesting is the turning of the nerve fiber layer be 
hind the rosettes (hig. 14). Its significance can only be specu 
lated on. 

It will be seen, therefore, that the ectoderm, and more spe 
cifically the inner wall of the cup, is involved in the changes 
enumerated. The choroid, the muscle of the ciliary body and the 
pupillary membrane (mesodermal portion of the iris) show no 
abnormalities. The eye is of normal size. \pparently, then, the 
mesodermal elements are intact. 

The case under consideration presents more than theoretical 


interest as regards a possible relationship to retinoblastoma 
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lig. 19 (Case 5). Iris, 1, budding off from the edge 


of the optic cup. Mi is the marginal sinus 


Deep X-ray therapy has been used with some success in the treat 
ment of retinoblastoma. We have then the strange coincidence 
of the same physical agent first evoking rosettes and then being 
responsible for the destruction of this structure which contributes 
an important if not basic feature of the new growth—in the first 
instance a stimulating, in the second, a destructive influence. The 
presence of anomalies in this case detracts from the possibility 
of tumor formation in the event the embryo had survived, since 
it is virtually established that retinoblastoma does not develop in 


anomalous eyes. 
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I think that this has been a very valuable work and = probably will 


throw some hight on the etiology or the method of development of these 


malignant tumors of the retina 








VSPTUDY OF CALCIUM IN RELATION TO CXTARACE: 
REPORT OF RESEARCHE FELLOW IN 
OPHTHALMOLOGY, 
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Many empirical studies have been made with the hope of dis 
covering something which would prevent the dreaded onset and 
progress of cataract or restore useful vision to those afflicted 
It is a fact that in certain eves there are observed opacities which 
have developed to a certain stage and then because the factor 
which produced the opacity has become inactive the cataract neo 
longer progresses. The opacity is pushed toward the center of 
the lens as more clear cortex is formed by the equatorial cells. 
The observation of this phenomenon time and again, rather than 
the reports of spontaneous absorption or retardation, arrest: or 
cure of cataracts by various local and systemic measures consti 
tutes a valid reason for continuing the study of the nonsurgical 
treatment of cataract, both from the clinical standpoint and by 
fundamental investigations into the nutrition and metabolism ot 
the crystalline lens. 

It has been recognized that the manifestations of cataract im 
its various forms are quite different and undoubtedly dependent 
on various causes. Congenital and infantile forms are really in a 
class by themselves. Senile cortical cataract is quite apart from 
the senile nuclear type, even though it may be superimposed upon 
the latter, and again they both differ from the posterior cortical 
form. Separate, also, is that rapidly progressive variety, where 
the changes occur directly beneath the anterior and posterior cap- 
sules and end with diffuse clouding of the cortex and nucleus. 
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CALCIUM IN RELATION TO CATARACT I 


ANATOMY OF PARATILYROID GLANDS. 


Phe parathyroid glands in the human are bean-shaped bodies, 
3 to 15 mm. long and 2 to 3 mm. broad and thick. They are 
usually four in number. They are developed from the third and 
fourth pharyngeal pouches and are situated within or on the pos 
terior surface of the thyroid gland. Vhey are composed of col 


ums or masses of epithelial cells. 
EXTRACTS OF THE PARATHYROID GLANDS. 


Various extracts of the parathyroids have been prepared and 
more or less success reported through their use in) combating 
signs and symptoms of tetany. Collip’ finally brought forward 
proof that by weak acid hydrolysis of the parathyroids of the ox- 
there could be obtained an active principle, which was called para 
thormone, and which was found to uniformly and consistently pre 
vent or relieve tetany in thyro-parathyvroidectomized dogs. The 
probable manner of action was through a direct effect on the cal 
cium metabolism. The injection into normal animals causes a 
definite rise in blood calcium, and it is by this means that the 
product is assaved. Ividently the physiologic action of the para 
thyroid glands ts to maintain a definite level of blood calcium in 
the circulating blood. The estimated normal daily production ot 
the hormone by the human body is about 45 units. .\ unit of 
potency has been defined as one one-hundredth of that amount 
of extract which produces on the average a 5 mgm. per 100 ce 
rise im blood serum caletum of 20 kilo-dogs, after 15 hours. 


(4 ollip).” 


\ Stupy oF CALciumM DEFICIENCY AND ITs RELATION TO 


CATARACT. 


FETANY. 


Zonular cataract is found. above all. in children who have suf 
fered from convulsions. (.ArIt).!' At the same time there are 


' which, together 


found peculiar changes in the teeth (Tlorner),’ 
with the cataract itself, are regarded as due to tetany (Peters 
and others),"' although formerly both were attributed to rickets. 
The Jens, which in its development has much in common with the 
teeth, is also supposed to undergo some disorder during a period 
of its development, while later, after the disappearance of the 


disorder, normal transparent layers of lens substance are again 


deposited. Hess'* quotes Dick, who in cases of zonular cataract 
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found a very large percentage with hypoplasia of the dental en 
amel. In tetany, as result of parathyroidectomy, calcium may be 
has been recognized. Much has been learned concerning the com 
plex relationship of calcium to other elements and salts and ot 
its Importance in the maintenance of colloidal solutions, such as 
lens protein. 


SOURCE OF CALCIUM 


Calcium is taken into the body in the form of orgame and in 
organic combination from milk, cheese, butter, eges, green vege 
tables and nuts. Digestive changes convert it entirely into the 
inorganic form, so it is absorbed from the intestine as partly 
or completely ionized. .\n excess in the diet is desirable. The 
adult requires 0.4 to 1.0 gr. daily. Until the growth of the skele 
ton is complete, the daily requirement is greater 

The ash constituents of the dietary are certainly of importance 
In fasting there is a constant loss of salts from the body. “Weat 
and tear” metabolism of the bones must be replaced by ingested 
salts. The ordinary American diet of the average inhabitant of 
the Eastern States, McCollum" states, presents a sorry spectacle 
in regard to calcium content. Sherman® and his school have con 
tinued unceasingly to advocate a proper intake of calcium in the 
dietary. They report that the calcium of vegetables is not so 
efficiently utilized as that of milk, and they commend a quart a 


day as advisable for each member of the family. 
EXCRETION OF CALCIUM, 


Calcium is eliminated from the body chietly ly the large ites 
tine and to a lesser extent by the kidney. Urinary excretion 
varies from 0.1 per day on low calcium diet to 0.5 gr. on a normal 
diet. .\cid forming diets increase the amount excreted by th. 
kidney. 


CONCENTRATIONS OF CALCIUM IN BODY. 


The calcium of the blood is almost entirely in the serum. ‘Thi 
level of the blood serum is normally about 9 to 11 mgims. per 100 
ec. It is there combined with protein and various anions. About 
54 per cent of it is diffusible—that is, it is in inorganic form and 
can pass through an animal membrane. This is the form which is 
found in the spinal fluid and in the aqueous and vitreous humors. 
Collip® feels that it is impossible to say how much of the calcium 
in the blood is ionized and how much is nonionized, but more re- 
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cently Hunter? has found the proportions to be: (a) ionized, dit 
fusible, 2 mgms.; (b) nontonized diffusible inorganic, 3.5 mgms., 


an (¢) nonionized, nondiffusible organic, 4.5 mgims. per 100 ce. 
CALCIUM IN AQUEOUS AND VITREOUS. 


Duke-Elder® has found the average amount of calcium in the 
aqueous to be 6.2 mgms. per 100 ce. and that of the vitreous 6.5 


mgms. per 100 ce. of material obtained from horses’ eves. Cohen 


1) 


found an average of 7.4 mgms. calcium in the aqueous and 7.9 
memes. in the vitreous of oxen eyes. The extremely small amount 
of human aqueous and the element of risk attached to securing 
it has rendered data from this source meager and unreliable. 
It may be assumed, however, that the ratio holds true in the hu 
man eve and that the aqueous and vitreous contain a little more 
than half (35 to 7 mgems. per 100 ce.) of the amount of calcium 
found in the blood serum (9 to 11 mems. per 100 ce.). This is 
comparable to the amount contamed in the spinal thaid. In many 
wavs, In mode of formation and in’ composition, the aqueous 


resembles the spimal thaid. 


CALCIUM IN THE LENS. 


Burge! found the caletum content of the normal lens too 
small to estimate. In the cataractous lens (U.S. A.) there was 
12.5 per cent of calcium in the ash, while in the Indian cataracts 
there was © per cent. \dams* figured the former was equivalent 
to O.2] per cent of the dry weight, while the latter was 0.09 per 


cent of the dry weight. 


\dams* found an average of 0.0516 ems. calcium per 100 ems. 
Irv weight of the erystalline lens, while that of the human cata 
ractous lenses was 0.1205 gm. calcium per 100 g. dry weight. 
She found no definite age-variation in the calcitum content of nor 
mal or cataractous lenses. She confirmed Durege’s' results but 
found a considerable variation in the caleium content of individual 
cataractous lenses, the deposition of calcium in cataract being 
therefore an erratic process. Frozen sections of cataractous lenses 
showed irregular deposition of calcium in the individual lenses. 
(one in every ten or fifteen showed fairly large circular deposits 
ot radiating cry stals. “These have been deseribed by Wessely and 
Kranz,’ who found them to be erystals of caleium phosphate and 


who thought that they represented a local deposit of calcium in 


areas where a preceding colloid or protein degeneration had oc- 
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curred. \dams used a number of staining reactions and con- 


firmed the presence of calcium. 
CALCIFICATION OF THE LENS. 


Calcification of the lens may occur within the intact capsule 
and is often found in the final stages of complicated cataract, in 
shrunken globes, and sometimes in diabetic cataract. Partial cal 


cification is also seen in old anterior capsular cataract. 
PHE FUNCTIONS OF CALCIUM, 


Calcium enters into many physiologic processes. Bone: The 
most evident function of calcium in the body is the formation 
of bone. Coagulation of Blood: Calewm in ionized form is neces 
sary for the coagulation of blood. Nerve and Muscle Tone: Cal 
cium with other ions has to do with the maintenance of a bal 
anced system which determines the irritability: of nerve and 
muscle. Calcium has a depressor action, lessening the irritabil 
itv. /pithelium: Calcium is concerned in the healthy state of ep 
thelial cells and their products. /:ndosmosis: Calcium has a tend 
ency to diminish the permeability of animal membranes and im 
this connection undoubtedly has much to do with the endosmosis 
or passage of fluid through the semipermeable membranes of the 
ciliary epithelium and the lens capsule. Colloids: On salt concen 
tration depends the maintenance and stainlity of collomlal sys 
tems. This is interesting when one considers the role of caletum 
in that unique colloid, the transparent lens protem. .leid-Bas. 
Metabolism: Aub has shown that calcium is the most available 
body base and that it is easily drawn upon in time of need to 
counteract acid ions and maintain the acid-alkali balance of the 
body. The calcium ion is very important in this respect, as sodium 
and potassium are protected. The storehouse for calcium is in 
the meshwork of spicules of the bony trabeculze which ramity 
through the bone marrow. Studies by Gamble’ showed that dur 
ing fasting calcium is the only fixed base which is drawn from 
the body tissues. Respiration and Fermentation: In the lens the 
acid-alkali balance has, indirectly, much to do with the normal 
respiration as also with the autoxidation system and the process 
of hydrolysis of ferments as described by Burdon-Cooper.' 

There are other normal functions of calcium in the living body, 
The functions under abnormal conditions will be considered in 


another section. 
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THE CONTROL OF CALCIUM METABOLISM IN THE BODY. 


The absorption, storage, mobilization, blood and tissue level and 
excretion of calcium is not accomplished in a haphazard way. It 
is in part controlled by the physiologic needs ot the tissues, but 
the remarkably steady level of the calcium in the circulating blood 
is maintained by the action of the secretion of the parathyroid 
elands. 

(ne avenue of approach to the subject has been through the 
study of the inorganic salt metabolism, as normal growth and 
senescence are fundamentally dependent upon the normal or ab 
normal function of this mechanism. Inorganic elements play an 
mnportant role in the makeup of the crystalline lens protein. 

Phere has been known for some time the association of cataract 
with infantile and other forms of tetany and parathyroid de 
ficiency, conditions in which it was definitely recognized that the 
calcium metabolism was disturbed. Several investigators have 
also considered senile cataract to be associated with latent tetany 
and parathyroid deficiency or with senile decrease in function of 
other endocrine glands 

lischer and Triebenstem! examined 68 cases of senile and pre 
senile cataract and claimed to have found evidences of tetany and 
latent tetany in S8.2 per cent. Tron, A. and S. \V. Pellathy? and 
Polichova,? using different methods, studied the blood serum cal 
cium im senile cataract patients but could not confirm the asso 
ciation with parathyroid insufficiency. There was, however, con 
siderable ditference in their results and im their comparison of 
cataract cases with their normal 

CY Erien® found serum calcium values within normal limits. 

\dams? compared 20 cases of both sexes in normal subjects 
with 20 of those who showed senile cataract and found 9.76 
mgms. of calcium per 100 ce. blood serum for the controls and 
11.46 mgms. per 100 cc. for those with senile cataract. This was 
evidently an increase of calcium in the serum of the latter rather 
than a deficiency. 

Burge’ found that the calcium in the crystalline lens increased 
from a very small amount in the normal to a relatively large 
amount in cataract, 12.5 per cent of the ash of the cataract. 
\dams found the calcium content of the normal lens 0.0516 gms. 


per cent dry weight for the normal and 0.1256 gms. per cent dry 


weight for the cataractous Tens. 
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So much has been learned concerning calcium metabolism re 
cently that it seems worth while to revive interest in the subject 
and pursue a complete study in regard to the relation of caleium 
to the eye, and particularly to the lens and cataract. It has been 
proved that the secretion of the parathyroid controls the calcium 
metabolism. Collip has discovered and isolated for clinical use 
the active hormone of the parathyroids. Viosterol and Vitamin 
1D) and their action have been discovered. The effect of sunlight 
and ultraviolet light and other activators on calcium metabolism 
as low as 2 to 3 mgms. per 100 ce. of blood serum, while in latent 
tetany, demonstrable only by altered electrical reactions and by 
the Chvostek sign, the calcium content varies between 6 and 10 
mems. When below 5, convulsions occur. In rickets, however, 
in absence of tetany, the blood caletum is seldom lowered. There 
have been observed marked cases of rickets with normal calcium 
content. Cases of rickets that have cataract have also undoubtedly 


had tetany 
RICKETS AND TETANY. 


It will be interesting in this respect to compare rickets and 
tetany, conditions which are often associated in the same indi 
vidual, but which are not identical or dependent upon the same 
factors. The history of spasms or convulsions, especially as 
stressed in the etiologic relationship to zonular cataract, would 
point to its belonging to the symptom complex of tetany rathe: 
than to rickets. 

Hess’? has found that although tetany may occur occasionally 
in an infant free from rickets, from a clinical standpoint all in 
fants with signs of tetany have rickets to some degree. But the 
contrary does not hold true, for many cases of rickets, even some 
of the most severe cases, show no evidences of tetany. Tetany 
has long been regarded as a complication of rickets. In infants 
the same factors of diet and environment contribute both to 
rickets and to tetany and the same treatinent relieves both con 
ditions. 

As Hess'* has pointed out, it is of little value to theorize about 
the relationship of, or the differences between rickets and tetany. 
The question is being actively studied in the clinic and laboratory 
now and further information will be forthcoming. At the present 
time, as far as can be observed, the occurrence of cataract is 


linked up with the tetany complex rather than with that of rickets. 
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Zonular cataract is observed usually in children of the early 


school age, but its origin probably goes back to the early Infancy 
of the child 


rYPES O] TETANY. 


Petamia parathyroipriva—deticient function of parathyroid 
Petanmia strumupriva— postoperative removal or damage, or cut 
ting off blood supply of the parathyroids 
Petany of alkalosis— blood calcium: normal 
Petanyv of hyperpnea 
Petany of pregnancy 


Petany of idiopathic or unknown origin 
LESIONS OF ECTODERMAL TISSUES 


Cataract, brittleness and ridgine of the nails, loss of hair and 
defects in the enamel of the teeth have been deseribed in tetany. 
Cataract is seen four times as frequently as the other three 
hanges, 

Phe association of cataract with tetany was deseribed about 30 
vears ago. It has been observed in endemic tetany, postoperative 
tetany, tetany complicating rickets and spontaneous hypopara- 
thyroidism. Thyroparathyroidectomy in dogs may produce opact- 
ties in the lens within periods varying from three months to two 
vears. Peters! thinks that cataract, following tetany, is due to 
a shrinking of the nucleus brought about by interference with the 
normal nutrition, Tis suggestion is that cramp of the ciliary mus- 
cle, which occurs in the course of the fits, causes an irregularity 
in the How of the Ivinph. 

INFANTILE TETANY. 

Fetany occurs generally in bettle-fed, very rarely in breast-fed 
habies. There is usually a gastrointestinal disturbance with con- 
stipation. [t is more serious in a premature infant than it is in a 
child of four months to two vears of age. Pediatricians are 
trained to look for the slightest signs of latent tetany, and all in 
fants are regularly placed on antirachitic and antitetany measures 
so that the cases are much fewer than formerly and those that do 
occur are better controlled. 

\t the Babies’ [lospital, New York, 33 cases of tetany were 
treated during the past two vears. The records of 27 of these 


patients were available to the author. Eighteen were male, nine 


female. They ranged in age from two weeks to eighteen months. 
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Twenty of these cases had antecedent rickets. The blood caleium 
ranged from 4.2 to 8.0 with an average of 6.1 mgms. per 100 ce. 
of blood. Except for two of the infants, who died from intercur 
rent disease, the patients were uniformly improved by the meas 
ures taken to improve the calcium metabolism. In no case was 
cataract present or developed during the period of observation. 
There were no readmissions because of recurrence of the tetany. 
Undoubtedly these conditions now prevail throughout the country 
The better understanding of the nature of tetany, its prevention 
and cure has led to a great reduction in the number of tetany 


cataracts. 
INCOMPLETE TETANY CATARACTS AS SEEN IN LATER YEARS. 


Quite often zonular or lamellar cataracts are seen where it 1s 
evident that the factor which caused the opacity has ceased to 
act. Clear cortex has been formed and has pushed the opacity 
toward the center of the lens. Two such cases were observed, one 
that of a boy of nine years and the other a man of thirty-seven. 
In both of these, the serum calcium was normal and there was no 
evidence of latent tetany. 


POSTOPERATIVE TETANY WITH CATARACT. 


Reports of 38 cases of postoperative tetany with cataract have 
been published to date.'* A review of the two more recently re 
ported cases will be interesting. //unter’s cases’ a case of post 
thyroidectomy in which tetany developed, in a single woman of 
44 years, was cited by Hunter. The serum calcium fell to 6.8 
mgms. per 100 ce. of blood serum. The lenses, as examined by 
Goulden, showed no opacities with the ophthalmoscope, but with 
the microscope three types of opacities were seen. One was flaky 
white and situated just beneath a clear area of cortex which sep 
arated it from the capsule. Another type was angular and irides- 
cent, usually blue or red, and in the same location; the third was 
a few powdery opacities in the depth of the lens in the fetal 
nucleus. The cataracts did not progress to complete opacity. 
Cole's case:'* The case was that of a woman of 34 years who had 
developed goiter at the age of 18 years. One year later, some 
glands were removed from the side of her neck. At 33 years, the 
goiter had grown so large that it had to be removed. In February, 
1928, partial thyroidectomy was performed, the middle lobe be- 
ing left. A week later there was stiffness of fingers and difficulty 
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in the use of several other muscles. Hler hands would become 
cramped. In July, 1928, she had a fit, and lost consciousness for 
one hour. She then first complained of dim vision, lasting for one 
hour, Two other fits were experienced in the same month, and 
each was followed by dimness of vision. No more fits occurred 
for five months, then in December, 1928, she had them frequent 
ly, several a day, continuing until March, 1929, when — they 
stopped. The Mists vision did not pass ott quickly after the fits 
in December, and it gradually became continuous. On March 23, 
1929, Chyostek’s sign was very pronounced. Trousseau’s: sign 
could not be elicited. Her vision was greatly diminished. The 
serum calcium was 3.2 mgms. per 100 ce. blood. She was given 


nuilk and eggs and calcium lactate. Her evesight grew steadily 


h 
worse, and on April 4, 1929, she was almost completely blind. 
Phe patient appeared robust and healthy. Mucous membranes, 
hair, nails and teeth were normal. The eves showed fairly gen 
eralized cataracts, both cortical and nuclear, laid down in large 
pyramidal masses, with bases toward the periphery. These were 
of no great density, but sufficient to obscure the red reflex with 
out obliterating it entirely. From Cole’s description and from the 
Wustration, one can discern a diffuse clouding with split sutures 
forming the pyramidal masses deseribed. X-rays showed nothing 
abnormal in bones or teeth. Tligh calcium diet and calcium lactate 
had a marked effect in raising the serum calcium and controlling 
tetany, but did not bring it to the normal level until combine:] 
with parathormone. In comparison, dried parathyroid extract was 
given in doses as advised for ten days with the same calcium 
intake and the serum calerum fell to 4 mems, and there was a 


return of the signs of tetany 
COMMENTS ON COLE'S CASE, 


It is worth while noting that Cole described a very marked 
increase in the lens opacity following an increased calcium diet 
without parathormone. In the first two weeks of treatment the 
cataracts went on to complete opacity in both eves while the tetany 
disappeared. This would support Greenwald's theory that in the 
absence of parathormone hormone, there is an extensive deposit 
of calcium in the tissue, probably in the form of calcium phos- 
phate. As a precaution, as Cole has advised, it may be wise in 


severe parathyroid tetany to give parathormone before adminis- 


tering calcium intravenously or lefore increasing the amount of 
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calcium by mouth. Then the parathormone can control the depo 
sition and excretion of the added calcium. It may be added fur 
ther, however, that parathormone had no effect in retarding or 


clearing up the cataract in this case. 


CALCIUM THERAPY A VALUABLE ADJUNCT TO HORMONE IN 
CASES OF DEFICIENCY. 


\dams? found that by giving calcium lactate orally to a rabbit 
it was possible to raise the blood calcium. She gave 1 gm. of 
calcium per day to normal animals and continued for five to six 
weeks, and found no evidence of cataract, although within two 
hours of each dose the serum calcium rose 6 to 7 mgms., and 
after eight hours was still 2 mgms. above normal, while it re- 
gained the normal level in 20 to 24 hours. She also proved that 
oral administration causes a corresponding rise im the aqueous 
humor. In other animals, she found that the administration of 
calcium did not in any way accelerate the development of cataract 
which is readily caused by naphthalene 

Aub"! has found that humans showing only slight response to 
the parathormone have shown marked increases in the serum 
calcium to as igh as 19 mgms. per 100 cc. when calcium lactate 
was added to the diet. It 1s not entirely logical to feel that the 
use of increased calcium intake before parathormone in) Cole’s 
case was the cause of the rapid progress of the cataracts. This 
may have been entirely a coincidence. Before Collip isolated 
parathormone the parathyroid extracts were more or less im 
effective, so that a number of cases of postoperative and infantile 
tetany have received calcium in increased amounts by mouth 
without having cataracts develop or progress. [lowever, in view 
of Cole’s experience, it may be well to give parathormone first 

PROGNOSIS FOR VISION IN TETANY CATARACT. 

The prognosis for vision in such cases depends upon the re 
moval of the cataracts. There is no reason why this should not 
he successful. In Cole’s case the operation had not been com 
pleted. 

CATARACT COMPLICATING POSTTHYROIDECTOMY TETANY 
REMOVED SUCCESSFULLY. 

Reeder'® published what appears to be still another case of cat- 
aract following thyroidectomy. It was evidently caused by the 
coincident removal of the parathyroids. The patient was a fe- 
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imale of forty years, who six months from the time she devel 
oped goiter with toxic symptoms had her thyroid removed. .\ 
few days after the operation she developed tetanic spasms which 
were arrested ly large doses of calcium lactate and parathyroid. 
Phese were given at intervals for over a year. Her tetany prac- 
tically disappeared six months after the thyroidectomy. Iighteen 
months later she had a well advanced cortical cataract m each eye. 


Removal of the cataract from each eve gave good visual results 
PE PATHOLOGY OF TETANY CATARACT, 


Phe work of Siegrist’® and Goldmann has shown that the 
opacity in parathyroidectomized dogs is always at first subecapsu 
lar, and appears in close relationship with tetany attacks. 

Phe capsular epithelium shows degeneration. The form of the 
cell is changed, the cells appearing necrotic. The nucleus changes 
in form and stamme. Tlowever, here and there a mitotic figure 
is observed. Disintegration is visible im the superficial lens fibers, 
empty spaces appearing between them which are filled with either 
minute fat or protem droplets or homogeneous substance. 

Such changes are not found in the lens nucleus. The ciliary 
epithelium shows no pathologie changes 


PATHOGENESIS OF TETANY CATARACT. 


Verhoetf'® placed the lens removed froma 3!> weeks old human 
infant's eve, which had heen fixed in formalin, in 1 per cent osmic 
acid for tive days. The lens was first bisected to ensure penetra 
tion of the solution. On microscopic examination there was found 
a peripheral zone, thickly studded with blackened droplets. These 
droplets were readily bleached when treated with a saturated so- 
lution of potassium permanganate followed by oxalic acid, thus 
proving that they were not ordinary fat but that they were prob- 
ably related to myelin. [f these findings are confirmed by further 
observations, they will prove conclusively that lamellar cataract 
is due to the undue persistence of lipoid droplets normally present 
in fetal lenses. Their persistence in cases of congenital cataract 
possibly could be explained by a faulty fat metabolism, either de 
pendent on or associated with the faulty calcium metabolism. 
Ultimately it is possible that they may be replaced by lime salts 
or other substances. 

To explain the probable relation of coralliform cataract to faulty 
calcium metabolism seemed to Verhoett difficult. Professor Oster 
hout informed Verhoetf that the conditions under which the pro- 
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teins crystallize in living tissues are not definitely known but that 
almost any protein may be made to crystallize out by withdraw 
ing the salts from the solution in which it is dissolved. “Phe possi 
bility suggests itself, therefore, that the crystallization of the lens 
protein in corralliform cataract may be dependent upon a de 
ficiency of calcium or other salts in the blood or aqueous humor. 

It is difficult to prove the mode of action of decreased calcium 
content of serum, and necessarily of the aqueous, vitreous and 
lens in the pathogenesis of tetany cataract. In a case of an infant 
with rickets or in a preoperative thyroid case, the serum calcium 
level is normal. Then in the infant some unknown factor spon 
taneously reduces the serum calcium, while in the operative case 
the coincident removal of parathyroid tissue with thyroid or the 
circulatory disturbance of the former with associated temporary 
or permanent diminution in function of the parathyroids likewise 
reduces the serum calcium and causes tetany. What has become 
of the calcium represented by a drop from 10 mgins. to 3 mgms. 
per 100 ce. of serum? Ina person of 60 kilos. body weight, there 
are approximately 5,280 ce. of blood. .\ drop of 3 mgms. per 
100 ce. would be equivalent to the loss of approximately 204 
mems. of caletum from the blood. Is this deposited in the tissues, 
as, for instance, in the lens, or is it excreted? To answer this, one 
must consider the action of the secretion of the parathyroids 
which controls the serum calcium level. After ingestion of calcium 
salts or calcium from the diet, the absorbed calcium goes inte 
storage or is excreted without appreciably altering the serum 
calcium level in the normal person, There is a relatively tremen 
dous turnover of the calcium each day, there being absorbed and 
excreted more than the total amount present in the entire blood of 
the individual at any time. The drop in serum calcium level of 
parathyroid deficiency then means that while excretion goes on 
there is a decrease in the absorption or in the mobilization of cal 
cium from the normal storehouses. The amount represented by 
the decrease simply has been excreted and is not replaced. 

The lowered serum calcium level means that there ts a pro 
portional diminution of the calcium of the aqueous, vitreous and 
lens. While this total amount is extremely small, the electro- 
chemical changes and the disturbance of equilibrium, depending 
on the loss of these calcium ions is out of all proportion to the 
chemicals involved. It can certainly cause changes in the labile 


lens protein, hydrolysis with some evidence of hydration in the 





: 
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form of globules, vacuoles, cloudy swelling of the lens fibers oc- 
curring as a result in the change in hydrogen ion concentration. 
PREVENTION OF POSTOPERATIVE TETANY AND CATARACT. 

Phe prevention of removal of the parathyroids with thyroid 
tissue is important. [t is best accomplished by leaving the pos- 
terior and mesial portions of the lateral lobes. This precaution 
will usually preserve even the glands which are placed in anoma- 
lous positions. Ina series of about 500 cases at Presbyterian Hos- 
pital, Parsons'’ has had only three cases of considerable 
parathyroid deficiency and three cases of mild disturbance. All 
thyroidectomy cases are watched carefully after operation, and 
if they show the first premonitory symptom or cireum-oral con- 
striction or difficulty with speech or with moving their lips, this 
symptom coming on before the Chvostek sign is positive and be- 
fore they have any carpopedal spasm they are given calcium lac- 
tate (up to 30 grains daily) and parathormone (15 units daily). 
nly one case failed to respond fully to this treatment, and even 
she has not developed any severe tetany or any cataract. In the 
Lahey clinic’ the thyroid tissue is carefully examined at the time 
of operation, and if the parathvroids have been removed they are 
vrafted into the sterno-cleido-mastoid muscle. This technic has 
produced a living graft in animals. 

FACTORS USED IN JUDGING THE CALCIUM METABOLISM OF 
CATARACT PATIENTS. 

In order to judge the calcium metabolism of patients with cat- 
aract, from all possible angles, all factors bearing on this function 
were investigated. 

COAGULATION AND BLEEDING TIME OF BLOOD. 


lonized calcium!” is necessary for the coagulation of the blood. 


nly a small amount is necessary for normal coagulation, and 
rarely, if ever, does the calcium in the serum fall to such a level 
as to affect the clotting time. The blood of patients with 2 mgms. 
of calcium per 100 ce. clots well. Hemorrhagic conditions are 
often erroneously attributed to lack of calcium and are treated by 
calcium salts. If the coagulation time of the blood is delayed be- 
fore surgical operations, calcium salts are often given. Marriott" 
states that such a procedure is illogical, as the prolonged clotting 
time is not due to diminished calcium, and the administration of 
calcium salts will not raise the serum calcium above normal or 


change the clotting time. 
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COAGULATION AND BLEEDING TIME IN A SERIES OF TWENTY-FOUR 
CASES OF SENILE CATARACT. 


The normal coagulation time varies between two and tive min 
utes, while the bleeding time is slightly less. In a series of twen- 
ty-four cases of senile cataract, the coagulation time varied from 
three minutes and ten seconds to five minutes and fifteen seconds, 
with the bleeding time from two minutes and 15 seconds to four 
minutes and five seconds. The average was well within normal 
limits. It is believed, therefore, that the normal coagulation and 
bleeding time is further evidence that there is no deficiency of 
ionized calcium in the circulating blood of patients with senile 
cataract. 


rik VITAMINES. 


Szily and Edelsteim® (1923) reported thie production of lamel 
lar cataracts in young rats nursed by a mother which was fed a 
diet similar to the McCollum and Stmmonds diet 3143. When 
the litter was large they found the rats developed cataracts, 
whereas, when the litter was small no cataracts developed. The 
cataracts usually developed in the fourth week. Stepp and Irie 
denwald® (1924) attempted to repeat these experiments. The 
examined the eves of rats on diet 3143, which uniformly devel- 
oped rickets but not cataracts. Szily’s view was that cataracts were 
due to a deficiency of vitamine A, excess of calcium and a deticien 
cy of phosphorus in the diet. Stepp and lriedenwald contined 
animals to a diet very low in A and phosphorus but relatively 
rich in calcium. The animals developed both rickets and xeroph 
thalmia but no cataracts. They conelude that diets deficient: in 
either vitamine A or D with an excess of calcium and low phos 
phorus do not lead to cataracts in young rats. lriedenwald," in 
a personal communication to McCollum, expressed the opinion 
that the cataracts noted by Szily were probably the result of the 
eves of very young rats becoming cold from lack of protection 
against chilling. 

Deficiency in vitamines has been found to account for peculiar 
disturbances of nutrition of special structures in the body. In the 
eves, lack of vitamin A had been held accountable for the devel 
opment of xerophthalmia in laboratory animals and in children 
and of keratomalacia in children. More recently, Pillat?’ has been 
convinced that keratomalacia occurs in adults and is due to vita 
min A deficiency. In his series of cases, there was no cataract 
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associated with the corneal dystrophy. Other evidence may be 
found later to show that cataract is not dependent on vitamin A 
deficiency. 

here has not been found any relationship between deficiency 
of vitamins B,C, or FE and cataracts. Vitamin |) is one of the 
factors closely associated with calcium metabolism and in this 
connection is particularly interesting. Tlowever, its deficiency in 
infaney results in rickets rather than in tetany, and it has been 
shown that cataract development is found in the latter rather than 
in the former. Furthermore, there is no evidence of lack of vita 


min [in patients with senile cataract. 
SUNSHINE AND ULTRAVIOLET, 


Phe beneticial action of sunshine and ultraviolet light has been 
ascribed chietly to their influence upon the calcium metabolism of 
thie Tod Burge! found that long exposures of ultraviolet light 
produced no opacity of the lens protein “in vitro” but when the 
latter was sensitized by calcium salts the light acted to produce 
opacity. Tlowever, in the human, while ultraviolet light has been 
held under SUSPICION as one of the factors in the production of 
ataract, it has never been proved to have any harmful effect on 
the normal crystalline lens. The radiant energy of the sun and 
artificial sunlight in the form of ultraviolet heht can be absorbed 
hy the living tissues of plants and animals under proper condi 
tions and produce physical and chemical reactions which result in 
he formation of the activator substance, vitamin 1). This sub- 
stance makes it possible for calcium to take part in chemical re 
actions In the body out of all degree to the quantities present from 
a purely chemical standpoint. Vitamin 1) is an unsaturated sterol, 
soluble in certam fats, and ts found chietly in the fats of plants 
and animal origin, and of the latter the most important sources 


are the fats of certain fishes and the butter fat of milk. 
VIOSTEROL. 


The fact that a pro-vitamin, or substance that can be activated 
into vitamin 1, is present in certain food materials was recognized 
almost simultaneously by Steenbock*! and Hess,°? and as a final 
result: viosterol has heen produced by exposing ergosterol to the 
action of ultraviolet light. \Viosterol has been found to have all 
the remarkable properties of vitamin |), in concentrated form, ex- 
ercising a remarkably beneficial action in cases of rickets and tet- 


any. ‘Thus the widespread present use of viosterol and the natural 








170 DANIEL B. KIRBY 


sources of vitamin .\ should serve to reduce the number of cases 
of infantile tetany and in this manner will certainly produce, as a 
secondary effect, a reduction in the number of cases of lamellar 
and zonular cataract. 


OSTEOMALACHA, 


In osteomalacia, with or without hyperparathyroidism, there 
is a tremendous disturbance of calcium metabolism. .\ case of a 
young lady of 21 years, who for seven years had suffered trom 
a progressive condition of osteoporosis, was observed by Turnet 
for three vears at Presbyterian Hospital. She constantly excreted 
more calcium and phosphorus than she took in, and so she had 
depleted her bones of these materials. Her blood serum caleum 
had varied from 10.06 to 11.0 mgms. per LOO ce. Throughout the 
course of her illness her lenses had remained perfectly clear. Not 
even the slightest haze or loss of transparency was evident. —\ 
partial parathyroidectomy has not produced any tetany or ans 
cataract. 


HYPERCALCEMIEA. 


There are practically no cases of excess calcium in the blood 
except in hyperparathyroidism, some cases of osteomalacia and 
after excessive doses of viosterol and parathormone. In the dog, 
the subcutaneous injection of parathormone causes a gradual rise 
in serum calcium for a period of fifteen hours and then a gradual 
fall to normal, according to dose given. If 15 mgms. of calcium 
per 100 ce. blood are reached, vomiting may occur. If above this, 
profound signs of hypercalcemia are present: vomiting, diarrhea, 
uneasiness. lf to 20 mgmMs. for only a short time, recovery may 
occur. If maintained, it is fatal after respiratory distress and 
bleeding into the bowel, collapse and death. Taken by mouth the 
hormone has no effect. Tissue calcium increases in the fatal 
cases. Only in the kidney was the calcium found increased in 
cases still doing well. The report does not state specifically wheth 
er the calcium in the eve tissues was examined or not. There have 
heen no cases of cataract reported im man or in animals as a con 
sequence of hypercalcemia. 


MONGOLISM, 


Ormond! found opacities to be present in Mongolian idiocy in 
about 50 per cent of the cases. Jeremy! quoted Stoelzner as not- 


ing that mongolism is due to calcium deficiency both in the mother 
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and child, The author has under treatment now a child who shows 
unmistakable signs of mongolism and who was observed to have 
almost complete cataracts one week after birth. The blood serum 
calcium of the mother was found to be normal. There has not 
heen any indication of any active or latent tetany in the child. 
Phe conditions of cataract and mongolism can hardly be ascribed 


to calenum deficiency im this case. 
PONINS, 


Phere is apparently some uniformity of opinion that calerum 
Is WNpoertant im preventing or counteracting the effect of exoge 
nous and endogenous toxins. “Phis action may and probably is 
only secondary, acting as a base in balancing the acids that are 
produced with or by the toxins. In this connection it is of im 
portance only in the general system unless one agrees with the 
cytotoxin theory of Roemer?! as an explanation of the develop 
ment of cataract. One can hardly explain the production of cata 
ract in the average patient on the toxin basis or aseribe the depo 


sition of calenum in the cataractous lens to local toxins. 
CALCIUM METABOLISM IN RELATION TO SENILE CATARACT 


lor this study only the progressive types of senile cataract 
were selected. There are recognized the two usual forms. (1) 
Phe nuclear variety, being a pathologic form of nuclear sclerosis 
with hardening that may go on and involve the entire lens. The 
color of the lens usually changes, going from amber through 
shades of red to the black cataract. This) color. as Burdon 
Cooper!” has shown, is due to hydrolysis of the lens protein with 
formation of tvrosine, which when oxidized gives the color re 
actions. (2) The cortical variety, starting in the senile cortex 
and beginning with vacuoles, water-splitting of sutures or lamel 
lar separation, and gomg through the familiar stages to maturity. 
Phen there are alse (3) the posterior cortical saucer-shaped va 
riety slowly progressive, and (4) that rarer form which begins 
with vacuoles and a thin laver of opacity just beneath the an 


he younger old people, 


terior and posterior capsules, usually in t 
rapidly going on to complete opacity through diffuse clouding and 
swelling of the entire lens 
PE MECILANISM OF TILE DEPOSITION OF CALCIUM IN 
SENILE CATARACT. 


In order to understand the relation of the deposition of calcium 


to senile cataract, it is well to inquire in what form the calcium 
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is deposited in senile cataract and whether this is a primary or 
secondary process. 

In normal bone formation or in fracture repair, Murray** has 
shown from his original investigations that the caletum deposi 
tion may be dependent upon a local concentration of calcium and 
the action of ferments, of which a phosphatase has been identified 
as working best in an alkalin reaction more alkalin than the 
blood serum. Elsewhere in the body, tissue death with granula 
tion tissue replacement will lead to bone formation, provided the 
hydrogen ion concentration is right and there is a local supply 
of calcium available. An example of this ts found undoubtedly 
in the abnormal bone formation in the choroid. In the lens, it is 
not possible to have connective tissue replace the dead or dying 
lens issue, and so the deposition of calcium is in some other form. 
Wessely and Kranz* state that the calcium is combined with phos 
phate, but Adams* found the tests for phosphate in cataract only 
very weakly positive. In this connection, however, it may be sail 
that the test for phosphate even in bone is not conclusive. Only 
a small percentage of cataracts showed the deposition in the si 
called spherolith form, which Wessely? noted in his cases of 70 
vears and more. It may be assumed, therefore, that these sphero 
liths form only at a late stage and that in the other cataracts the 
calcium is more evenly distributed. There is a similarity in some 
ways, as Adams pointed out, between the deposition in cataract 
and in the intima of sclerosed blood vessels where the cholesterol 
is markedly increased. .\dams? could not, however, establish any 
intimate connection between the calcium and cholesterol im cata 
ract such as is found in atheroma. 

The presence of increased calcium in cataract is either (1) 
primary and an actual etiologic factor in producing lens opacity 
or (2) secondary to local tissue changes which exist in the lens 
regardless of the calcium content of the serum, aqueous or lens. 

lf it is primary, it is interesting to speculate on the possible 
mode of action in the production of the opacity. It might act (a) 
in reducing the permeability of the capsule. Friedenwald** dem- 
onstrated that in vitro, calcium has this action and has shown that 
under other conditions it takes only a relatively slight reduction 
in the permeability of the capsule to obstruct the metabolic pro- 
cesses of the lens sufficiently to cause cataract. (b) In sensitizing 
the lens protein for an abnormal action of ultraviolet light Burge* 
found that in vitro the lens protein could be so influenced hy cal- 
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cnn that ultraviolet light would act to precipitate it, but he con 
cluded that the concentration of calcium and the amount of light 
necessary to produce this in vitro are not found in vivo. (c¢) In 
altering the colloidal system of the lens that precipitation of the 
protem occurs. Hlere again dams? found that the conditions 
necessary for this reaction are not met with m the living body 
linally, it must be remembered that there is no direct evidence 


that the caletum of the lens is increased before cataract forms. 
DEPOSITION OF CALCIUM A SECONDARY REACTION, 


(one must feel, therefore, that the merease of calertum in cat 
aract is not primary, that it is not the cause of cataract but that 
itis a comeident or secondary change that takes place with o1 
follows other alterations in the lens. The deposition of calcium 
is probably a matter of changes in the hydrogen ton concentra 
tion and ferment activity of the lens following the production of 
some adsorption affinity for calcium resulting in a local concen 
tration 

The hydrogen ion concentration and the ferment factors in the 
lens may be attected by the following conditions: (1) Quantita 
tive and qualitative changes in the aqueous deletertously affecting 
the nutrition and metabolism of the lens; (2) lens tissue death. 
hese alterations in turn affect the local concentration factors of 
calcium inasmuch as certain byproducts of abnormal metabolism 
or death of lens tissue resulting from faulty metabolism have an 
affinity for calcium. The particular substances are the phospho- 
lipoids. These? which represent about 1 per cent of the total 
dried substance of the normal crystalline lens, are perceptibly 
increased in the elderly individual to about 2 per cent, while in 
cataract there is as much as 13 per cent. The same holds true for 
the fatty acids, always at a minimum in the normal, but increased 
considerably in the presence of cataract. Between the element 
calcium, which is a bivalent cation®* carrying a double positive 
charge, and the large molecule of the lipoid, which has surface 
ions of the opposite charge, there is an adsorption affinity which 


would account for the attraction of the calcium to the altered 


It is unfortunate that the article by Salit and Mattill was not quoted 
in the original text. In this, there is reported that the examination of five 
human lenses in the early stages of cataract did not show any calcium 
lhis finding is important in ruling out an excess of calcium as being a 
factor in initiating the cataractous process. Reference: Salit. P. W.. and 
Mattill, H. A. The American Journal of Physiol., Vol. XC, No. 2, October 
1, 1929, p. 503. 
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lens. One cannot find the usual form of calcium phosphate im 
the lens. Adams” tests for phosphate were only weakly positive. 
The attraction of calcium to the lens cannot be explained on the 
basis of the calcium as an alkali being called upon to counteract 
local acidity. If it performed this action, the combined molecule 
would probably go out through the lens capsule and be exereted 
lor calcium deposition, once the local concentration has been 
established, one needs alkalin reaction, more alkalin than the nor 
mal p HL of the lens. Rapid tissue death gives a change im the 
p Hi toward the acid side. Murray has postulated that very slow 
tissue death, on the other hand, gives a change toward the alkalin 
side. This is probably what one has in the production of cata 
ract: very slow tissue death, degeneration of the lens protem with 
lipoid byproducts, local concentration of calcium by adsorption 
to the large molecules of the lipoids, and deposition of this cal 


cium by change in the p Hl toward the alkalin side. 
NO TETANY OR LATENT TETANY IN CASES OF SENILE CATARACT. 


In a series of twenty-four cases of senile cataract: examined 
carefully at the Vanderbilt Clinic, no symptoms or signs of tetany 
or latent tetany were demonstrable. One may say that in is 
entire experience with senile cataract cases, no case in which one 


Was suspicious of tetany had been seen. 
THE SERUM CALCIUM LEVEL OF SENILE CATARACT CASES. 


Tron,? using de Waard’s method, investigated the serum cal- 
cium of ten persons without cataract of ages 42 to 59 years, and 
found an average level of 13.1 mgms. per 100 cc. In 25 cases of 
senile cataract the average was 12.25 mgms. [olichova? found 
the average normal 13.5 mgms., while in 14 cases of cataract it 
was 13.8 mgms. These values are manifestly above what is now 
considered to be the normal level, according to the more modern 
and approved technic. \V. Pellathy? used Kramer and Tisdall’s 
method and found the normals to range between 9.8 and 11.7, 


while 48 cataract cases were between 9.1 and 12.0 mgms. 


Adams* has published the most recent report on the level of 
calcium in the blood of patients with senile cataract. She used 
an approved technic and estimated the blood serum calcium of 
normal and cataractous patients of similar ages. She found in 
the normal, 8.32 to 11.39 mgms. average 9.76 per 100 cc., while 
in the cataract cases the figures were 9.72 to 12.85 mgms. per 
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lOO ce., average 11.46. She concluded, therefore, that in senile 
cataract the serum calcium is appreciably raised. These findings 
certainly contradict the theory that senile cataract is associated 


with a low blood calcium or parathyroid insufficiency. 
STUDY OF TWO SEPARATE SERIES OF CATARACT CASES. 


It is interesting to compare the results of an investigation of 
this subject in a series of cases at Bellevue [Hospital and another 
series at Vanderbilt Clinic. Different assistants and technicians 
were employed. It cannot be said that the type of patient varied 


sufficiently to be of note. 
PECUNIC OF ESTIMATION OF BLOOD CALCIUM. 


\s far as possible, sources of error were eliminated. The 
INramer and ‘Tisdall’’ method for determination of serum calcium 
was used in both series. The blood was taken usually in the after- 


noon when the patients visited the clinic. 
BELLEVUE SERIES, 


\ total of 28 males, 15 with senile cortical cataract, 11 with 
senile nuclear and two with combined nuclear and cortical, rang- 
Ing in age from 52 to SO vears, had serum calcium levels ranging 
trom &4 to 14.3, average 11.3 mgms. per 100 cc. Total of 25 
females, 14 with senile cortical, eight with nuclear, one with 
nuclear-cortical, and two with aphakia, ranging in age from 52 to 
&2, had serum calcium ranging from 9.3 to 13.7, average 10.9 
mgms, per 100 cc. There was no age difference or tendency to 
grouping according to type of cataract. The male group was .4 
mgms. higher than the female group. 

It was thought at first that it would be better to reject this 
series because of the apparently more accurate results obtained 
later at Vanderbilt Clinic. However, it is similar to the series 
reported by Adams. If one were to select a smaller series from 
the 53 cases, one could prove quite a high calcium content of blood 
serum for cases of cataract. 

The results of the two series show that for proper judgment 


it is necessary to have a fairly large group of cases. 
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STUDY OF TILE SERUM CALCIUM LEVEL OF FIFTY-TILREL CAPAK ACL 


PATIENTS AT BELLEVUE HOSPITAL. 


MALI FEMALE 
Pypecof Serum Pypecot Set 

Nev Initials Ace Caoteract Caletum No Tisitial Ace Cota t ¢nlei ' 
1 heb 52 . 12.3 | oM 52 N. 12.9 
z BS 55 C 12.2 Zz. M.B 54 ( 11.0 
S J. m 56 C.N 11.2 a Je 55 APH 87 
, a? 58 9 94 43 58 ( 11.8 
5. W.C. 58 N 10.3 > kh 58 ( 12.5 
6 VU 60 ( 14.3 6 bl 58 ( 103 
4. ©, 2 O0 N 11.2 A. Pea 60 ( OS 
8 W.F 60 N 7 : FB 60) ( 10.8 
m AS 60) Cc 12.0 9 M. j 60) N 10.6 
10. J.H 61 & 10.0 10. B.B ov ( 13.7 
Mm. +. 0. 62 N 11.2 | ee eee 62 ( 9.3 
cc: 2.2 63 C.N 12.1 12. M.¢ o4 N 10.0 
13. S.M 65 * 13.8 ss. € A o4 N 10.6 
14. A.W 65 iM 114 14. KE. M 605 ( 13.7 
>. J.C 67 t. 13.1 15 \l. HI 05 APH 10.5 
16. J.F. 67 N 10.3 16 vB 66 N 10.8 
17, RD 67 N 12.0 7. So 66 ( 11.2 
18. F.B 68 N 10.8 18. E.D Os N 9 3 
S. th. 68 c. 11.3 19. P.M 69 N 10.6 
20. A.T 68 S 10.7 20. S.S 70) ( 95 
an A 68 c 12.5 21. M.S 72 ( 5 
Ze. A.B 69 c 13.2 a ER 73 ( 10.2 
a FP 7 . &.4 Zo. KR 78 N 10.5 
24. C.G. 73 N 11.6 24 M.G s1 ( 10.1 
a, 6 73 N. 9.5 a AK 82 C.N. 10.6 
26. A.B. 75 N 98 
27. J.0. 77 Nz. 12.4 
28. F.O. 80 c. 10.4 
Average 11.3 mgms. per 100 cc Average 10.9 mgms. per 100 cc 


Legend: C, cortical; N, nuclear; C.N., corticonuclear; API, aphakia 
VANDERBILT CLINIC SERIES OF CONTROL CASES WITHOUT CATARACT. 


A total of eighteen cases without cataract in whom the serum 
calcium level had been estimated was used for purpose of com- 
parison. There were 14 males and 4 females, ranging in age 
from 32 to 67, with various eye disorders. The serum caleium 
values ranged from 9.7 to 11.4, average 10.6 mgms. per 100 ce 
This entire series cannot be regarded as normal cases such as 
Adams used in her control series, but eight of the cases can be 
so looked upon. The average for these eight cases is the same as 
for the 18 total and for the 10 pathologic cases. 
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STUDY OF BLOOD SERUM CALCIUM OF EIGHTEEN CONTROL CASES. 


Cu Vision Serum 

Ne Initial Au Sex Rn. 1 I. (vale mt Remarks 

l MLM 32 \| 10/200 10/200 10.3) Lues 

2 1. M 32 M 20/70 20/100 11.7) Dystrophy of cornea 
. M.K 39 M Nil 20/20 10.5 Embolismof cent. artery 
} Ill 39 \l 20/20 P07 BO 10.5 Uveitis 

> MK $5 \ 20/40) 20/20 11.40 Optic atrophy O. 1D 
( Mi 17 \l 20 20 20/40 10.7 Lues 

/ lL | 49) \| 3/ 2000 Nil 10.4 Optic atrophy Loues 
S oo. 52 M 20/40 20/40) 11.0 Control 

> FD 55 M 20/40 20/100 10.20) Retinitis pigmentosa 
10 I | Ria) \l P20 20) 20 BO 19.30 Control 

1] i PP 3S \] 20/20 20/20 Y7 Control 

12 Kk ov \l 20/20 20/40-+-1 11.0 Control 
RS.) 3. ae 62 M 5/200) 2/200 TOS) Glaucoma. Atrophy 
14 VG 69 M 20/40 20/50 1.8 Control 
15 Bb. 49 | 20/20 20/20 11.2) Control 

;: ik 57 | 20/40 20/40 10.35 Control 
17. EM 67 | 20/70 20/70 Q7 (Glaucoma 
Is ‘.G 67 | 20/20 20 40 10.7) Control 
\ 106 mems. calerum per 100 cx 


his series is small but it need not be made larger, as the nor 
mal figures for all types and ages have been worked out by many 


observers as between 9 and 11 mgms. per 100 ce. of blood serum. 


STUDY OF BLOOD SERUM CALCIUM LEVEL IN CASES OF CATARACTS 


\T VANDERBILT CLINI 


\ total of 33 males and 50 females with cataract were studied 
as to their age, type of cataract, vision with correcting glasses 
and complicating factors in relation to their blood serum calcium 


level 


Phe males ranged in age from 25 to 82 vears, the females from 
12 to 82 vears. No relation between age and serum calcium level 
could be found. The average for the two sexes was only .03 
mgms. per 100 ce. apart, 10.29 for the males and 10.34 mgms. per 
100 ce. for the females. 


Phe series was selected with the aid of the slit lamp and miucre 
scope. \ few cases of cataract in vounger persons were included 
\ predominance of cortical cataracts was found, 52 in number, 
and the average serum calcium level was found to be 10.36 mems. 
per 100 cc. Nine nuclear cataracts gave an average of 10.22. Fight 
corticonuclear cases were also found to have an average of 10.22. 
The posterior cortical variety were nine in number and averaged 
10.01; the three lamellar cataracts were 10.2 while the equa- 


torial wedges and coronary types were one each with 10.7 and 
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10.5 


5, respectively. There was no relation of the calcium level to 
the visual quotient in any of the various types. 

Diabetes was the most common complicating or etiologic factor 
found. Only those cases with sugar in the urine were noted in 
this cataract series. It does not include all those which are dis- 
coverable by the glucose tolerance test. The average calcium level 
for 12 cases of diabetes was 10.58. For the four cases of glau 
coma, 10.27; for three cases of uveitis, 10.53; for four cases of 
otosclerosis, 9.07; while for those with kidney and vascular dis 
ease it was found to be 10.05 mgms. per LOO ce. 

Manifestly there is no significant relationship in the matter of 
the serum calcium level, and the factors of age, sex, type of cat 
aract, visual quotient, complicating or incidental disease. ‘The 
average and the greater percentage of the cases are well within 
the normal limits. 

There were only eight above the upper limit of 11 mgms. and 
only one below the lower limit of 9 mgms. per 100 cc. There 
were 24 between 9 and 10 mygms., with an average of 9.7; 47 
were between 10 and 11 mgms., with an average of 10.46 mems. 
per 100 ce. As far as can be judged from the serum calcium 
levels of these patients, there is no deficiency of calcium in cases 
of senile cataract. The tendency is to the upper normal limits. 
Therefore, as judged by the serum calcium level, there is no de- 
ficiency of parathyroid secretion in elderly people with cataract 
but actually normal levels in the greater percentage with a tend- 
ency to a very mild hypercalcemia in a few. 
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SPINAL FLUID CALCIUM IN CASES OF SENILE CATARACT. 
Because of the similarity in formation and composition of the 
aqueous and spinal fluid, it was decided to study the level of the 
calcium of the spinal fluid in cases of sentle cataract at Bellevue 


Hospital. 


Blood Serum Spinal Fluid 
Cnuse Calcium Mgms. Calteium Mgmes 
No. Initials Sex Ace Type of Cataract per LO es per LOO ex 

E €.2 I. 58 Cortical 11.8 5.9 
2 m.S. I: 72 Cortical-glaneoma 12.5 7.3 
S WF M 60 Coronary 11.7 8.5 
4, OLD M ol Nuclear 11.2 67 
& 22 M 50 Nuclear 11.2 8.7 
6 J.P M 62 Nuclear-glaucoma 11.2 08 
\ a, I. &2 Cortical-nuclear 10.6 7.5 
8 FO M SO Cortical 10.4 O8 
\verage 11.3 a 


These cases all had serum caleium at or slightly above the 
upper limits of normal. The spinal fluid calcium figures retlected 
the same condition. If one may judge from this, there is no de 





ficiency of calcium in the aqueous in these cases but really a slight 





CXCess. 











In this connection, one is struck by the possible significance ot 
Burge’s work. Lens protein, while not precipitated by ultraviolet 





light alone, is precipitated by ultraviolet light in the presence ot 





an excess of electrolytes. The possibility of the excess caleium 





found in a certain number of the cases of the series of senile cat 





aract being a primary factor in the production of the opacities 





will be discussed later. 














A STUDY OF THE ENDOGENOUS CALCIUM METABOLISM OF PATIENTS 





WITHTHE CATARACT. 













It was realized that the serum calcium level did not represent 


the flow of the element, either into the tissues or into the excreta, 





nor the relation of calcium intake to output. In children and 





adolescents the need for development of bony structure requires 





a great disproportion between intake and output, with a tlow of 





calcium into and storage in the bony tissues. In adults and in 








*The author's thanks are due to Professor W. W. Palmer and the mem 
bers of the staff of the Department of Medicine for the use of the facili- 
ties of the metabolism ward, and to Professors H. VT. Clarke and E. Miller 
of the Department of Biochemistry for the use of their laboratories in 
this research. Acknowledgment is made of the interested cooperation of 
the nurses, dietitians, technicians and attendants without which this study 
would not have been possible. 
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the elderly there is need for a balance between intake and output. 
There ts normal metabolic exchange of calcium in their bony tis 
sues and a storage in the fine bony trabeculie to meet emergencies 
when available base is called from the alkali reserve. Knowing 
that patients with cataract had normal serum caleium level with 
a tendency in 66 per cent to slightly higher normal limits, it was 
desirable to know whether these latter had excess parathyroid 
secretion, excess acid production from dietary error or from tissuc 
breakdown and whether they were storing or excreting the ex 
cess. If they were storing it, was it going into the normal 
storehouse, the bony trabeculie or into tissues such as the lens : 
It the latter, could agents which favored excretion withdraw it 
from the lens and restore part of the transparency of the lens 
tissue ? 


COMPLETE CONTROL NECESSARY 


Phe study of the relation of the intake and output of calcium 
In patients with cataract was first undertaken in cases which were 
heing operated upon for cataract. They were in the general eve 
ward at the Presbyterian Hospital. It was soon realized that con 
ditions while ideal trom the surgical standpoint, did not offer full 
control over diet andthe care of their specimens. The bowels were 
necessarily irregular during the period of their being in bed after 
the removal of their cataracts, so that the estimation of the fecal 
content of calcium when specimens were obtained after catharsis 
did not give the proper relation between intake and output. The 
urinary output was more constant, but that alone does not giy 
the proper basis for judgment of the situation. Sixteen cases 
were examined under these conditions, and necessarily no con 
clusions can be drawn from the data obtamed. It was, therefore, 
with proper appreciation that the facilities of the male metab 
olism ward in Presbyterian Tlospital were used when offered for 


the continuation of the study under controlled conditions 
STUDIES IN METABOLISM WARD. 


Six patients were selected for this study. Complete histories, 
physical examinations, blood, metabolic and functional tests were 
performed before they were placed in the caleitum metabolism 
ward. Tlere the intake and output in the excreta were carefully 
calculated. One must realize the laborious nature of such a 
study and that it can be carried out only through the intelligent 


and interested cooperation of dietitians, nurses, attendants and 
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technicians. All the factors bearing on the calcium metabolism 
were controlled. The patients were weighed regularly. The 
amounts of carbohydrate, fat and protein in the diet were ordered 
and the total calories estimated. The tluid intake and output was 
measured. The acid and base residue equivalent of the diet was 
caleulated and for the preliminary tests was kept as near. the 
neutral point as possible. Only males were selected because of 


the greater ease of obtaining the unmixed and complete specimens 


Case No. 1— A. Y., white male, 60 years of age, No. 229530, 
with incipient senile cortical cataracts in the form of lamellar 
separation in the inferionasal quadrant of each lens. Vision, © 
ID. cc. 20 25; O. S. ce. 20 25. Physical examination, chronic 
pharyngitis, arthritis, cardiovascular negative. Glucose tolerance 
normal. Blood creatinin, 1.3. Cholesterin, 0.21. Blood carbon 
dioxide combining power, 60 per cent. Kidney function tests nor 
mal, On June 19, 1930, blood serum caleium, 11.1 mgms. per 100 
cc. After the parathormone injections on June 27, 1930, it was 


13.0 mem. 


After 
8 167 $07 v4 2 ” rhhome iverage 
4 165 S40 105 425 ” dail negative 
balance 

memes 


This patient had a perfectly normal calcium balance on a neu 
tral chet as determined in the first five-day period. [le excreted 
only 0.6 mgms. on the average per day, more than he took in. 
The action of parathormone™ is evident in the increased excretion 
of calcium during the five days of the daily injections of 30 units, 
by the negative balance, excreting an average of 162 mgms. more 
than he ingested and also for the three days following, a further 
average negative balance of 88S mgms. 


*The parathormone used in these investigations was generously supplied 
by Eli Lilly Company 
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Case No 


\. P., a white male, 69 vears of age, No. 240132, 


with senile corticonuclear cataracts in the form of hazy amber 


colored nucleus with lamellar separation in the cortex. Vision, 
(). D. ce. 20:30; OO. S. ce. 20,50. Physical examination showed 
moderate obesity, dental caries, cardiac fypertrophy, hyperten 
sion. Widney function tests showed moderate impairment. Glu 
cose tolerance test showed normal fasting blood sugar but poor 
utilization, The serum caletum was 10.0 ingms. per 100 ce. In 
contrast to case No 1, the bowel movements of this patient were 
irregular, so that it was difficult to compare the first period with 
the second, as tar as the excretion of calcium by bowel was con 
cerned. “The urinary excretion, however, was typical. In the first 
five control days there was an average urinary excretion of 171 
mgins. per day. He was then given 30 units of parathormone on 
the fitth day and tor the following six days 50 units per day. Thi 
result was typieal as far as the mereased urinary excretion was 
concerned, The average daily output was 216 mgms., an increase 
of 45 mygms. per day. When the stool calcium was figured in also 
the patient was found to be in negative balance all through the 
test. The serum calcium was found to be 10.0 mgm. per 100 ce 
on June 23, 1930, before parathormone and 10.62 mgms. per 100 
ce. after 50 units of parathormone on June 26, 1930, while. it 
was 1LO.8 mygms, after 50 units on June 28, 1930. 

Case No. 3— M. W., white male, aged 33 years, No. 204743. 
vith corticonuclear cataracts showing nuclear haze and lamellar 
Vision, GO: Bh ce: 20 10): Ls, ee 20 50. Physical 


examination showed chronic constipation, sinusitis and pleuritis. 


separation 


he kidney function tests were normal. The glucose tolerance 


test was within normal limits. There was no evidence of acidosis 


Toate Caleiun Caleiun Caleiur Potal 

Tul Trotake ! ! Catleium Cauleium Acid Alkali 
ree Mew Iris Sto Eexcretesdl hevchang nh Diet nh Diet 
]- 2 530 210 266 476 ¢ 54 43.6 44.7 
a 808 14] 505 646 162 44.8 42.4 
3- 4 529 162 420) 582 53 44.3 45.0 
4- 5 517 180) 495 675 158 42.1 43.7 
5. 6 S38 160 500 600 128 44] 45> 
6-7 826 180) 352 532 204 47.1 48.2 
7-8 529 165 O00 705 236 44.3 43.7 
x- 9 817 230) 470 700) 1417 47.1 48.2 
9-10) 580 248 370) 618 38 65.8 Shs 
10-11 28 250 374 624 204 58.2 41.8 
11-12 576 250) 1080 1330 754 05.4 40.4 
12-13 OOS 228 255 483 125 57.6 42.4 
13-14 621 220 735 955 334 48.7 31:5 
14-15 570 316 630 946 376 58.5 38.0 
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The average urinary excretion of calcium was 179 mgms. per 
day on the neutral diet, containing on the average 0.7 alkali resi- 
due per day.* While on acid diet, where the acid residue was 
equivalent to 20.4 ce. of normal solution per day, the average 
daily calcium urinary output increased to 252 mgms. For the 
control period of eight days he was in weak positive balance, stor 


ing an average of S mgms. of calcium per day, while from the 





effect of the acid diet he went into definite negative balance, ex 






creting 196 mgms. per day more than he took in. The serum 





calcium in this case was 9.2 mgms. per 100 ce. on February 24, 






1930, and then again found to be 11.6 mgms. per 100 ce. serum on 
July 28, 1930. 







Case No. 4+.—S. k., male, aged 47 years, No. 261174, with that 





rapidly progressive type of anterior and posterior subcapsular 





cataracts. The vision was, ©). D. ce. 20 70; ©. S. ce. 20 40. Tis 





general physical condition showed vascular sclerosis abnormal for 





his years and some cardiac hypertrophy. He was moderately 





obese. This and his general physique suggested hypothyroidism 






but his basal metabolic rate was plus 8. His glucose tolerance was 





normal. His kidney funetion was good. His blood urea was 28, 






uric acid 4.5, creatinin 1.8, glucose 8&. Tlis carbon dioxide com 






bining power was 54.1 per cent. Blood serum calcium, 12.2 mgms 





per 100 ce. His diet while under observation was slightly acid in 





residue. 

















Date Caleium Calcium Calcium Total 
July, Intake in in Caleium Caleium Acid Alkali 














se Mems Urine Stool Eexereted exchange in Diet inn DPiet 
17-18 586 274 113 387 1199 49.0 47.1 
18-19 425 194 48 242 +183 40.4 40.4 
19-20 605 124 311 435 1.170 36.0 28.4 
20-21 S09 226 970 1196 387 47.1 44.6 
21-22 641 232 405 637 -4 40.3 40.6 
22-23 777 457 125 562 +-195 41.6 40.2 
23-24 826 242 377 619 L207 47.1 48.2 
24-25 570 240 1350 1590 1020 57.6 40.4 





This patient apparently was storing calcium for the first three 





days, but when his bowel moved completely on the fourth day the 





stool contained the extra calcium which either had not been ab- 







sorbed or had been retained in the intestine after excretion so 


that he was in an average positive balance of 41 mgms. In the 





latter four days he was again irregular in bowel movements, but 












*The values for acid and alkali in the diet are in terms of ce. of normal 
solution. A normal solution is one which contains in each litre enough oi 
the reagent to unite with or replace one gram of hydrogen. 
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again the stool on the eighth day contained a large amount of 
calcium, and for the period he was in negative balance, excreting 
154 mgms. per day more calcium than he ingested, either as a 
result of the slight acid residue in his diet or from his own pro- 
duction of acid. lor the total period of eight days he was in an 
average negative balance of 560 mgms. per day. The diet con- 
tianed an average daily acid residue of 3.7. 

Case No. 5.—W. Z., a white male, 47 vears of age, No. 196364, 
with posterior cortical cataracts complicating retinitis pigmentosa. 
Phe vision was, ©). D. ce. 20 200; OO. S. ce. 20 100. The general 
physical condition showed a spastic paraplegia due to a spinal 
cord lesion. The cause of this was not known. The kidney fune- 
tion tests showed normal results. The glucose tolerance was 
within normal limits. His blood urea was 32 mygms. Uric acid, 
3 mems. Creatinin, 1.5 mems. Tis carbon dioxide combining 
power was 31.3 per cent. [lis serum calcium was 10.1 mygms. per 


100 cc. Tis calcium exchange was as follows: 


Ddate Calcium Caleium Cateium Petal 
Duly lutake in in Culeium Culeium Acid Alkali 
roe Mims Urim Stool Excreted evechange in Diet ne Diet Remarks 
19-20) 554 281 645 926 372 30.3 35.3 Ist Period 
, ) - ‘i ms ios Diet contained 
20-21 on) IO 600 997 147 41.6 48.2 an alkali ex- 
) > , >? Tt > > cess of 3.6 ce 
( OS 
21-22 4] 4i)} 2500 HOS *) 40.3 40.6 of narenal an 
22-23 777 202 324 526 251 41.6 4x2 per day. Av- 
>»? ») ') »> 10 To > ‘a erage positive 
25-24 S-0 -<') <8 428 + 398 47.1 48.2 caleium bal 
26.0 Dgins. 
4 95 am : , > = 
24 bi m0) 340) 931 1271 692 24.0 40.4 "nd Period, 
25-26 635 361 324 OSS x0) 404 31.5 Diet contained 
) »7 S id - inn . sa an acid excess 
20-24 59] 405 405 186 65.8 407 of 18.4 ce. of 
7 28 27) 240 -) > oO = normal = solu- 
-/-28 606 Me 348 sc0) 114 48.7 28.5 tion. Average 
28-29 60] 370) 579 949 I5R 52.1 457 daily negative 
. e e a eer nese Si calcium — bal- 
29-30) 509 450) 112 562 19 522 35.1 ei 13 
30-31 59] 568 588 1156 565 658 40.7 mgs 
} 57 ) , , > — Srd Period 
31- 1 o/0) 420) 198 O18 48 24.6 40.4 Diet contained 
4 35 7S 7) Qs 215 ( 215 an acid excess 
1-2 635 47; 472 50 315 49.4 SIS of 18.7 cc. of 
2- 3 59] 382 620 1002 41] 65.8 40.7 normal sol. 50 
? ? > - side units of para- 
j- 4 620 230) 371 601 19 48.7 90.9 thormone per 
4-5 509 302 319 621 52 522 35.1) Way. Average 
= “ negative cal- 
cium bal. —165 


niggmis. 

In the first five days, while on a slightly alkalin diet, contain- 
ing an alkali residue of 3.6 cc. of normal solution per day, the 
patient stored an average of 26 mgms. of calcium per day, being 
in weak positive balance. In the second period of seven days, 
when his diet contained an acid residue averaging 18.4 cc. of 
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normal solution per day, he excreted on the average 212 mgms 
of calcium per day more than he ingested. The increased excre 
tion was chietly by the kidneys, the stool calcium remaining prac 
tically the same. In the third period the diet contained an acid 
residue of 18.7 cc. of normal solution per day. He received also 





50 units of parathormone per day for tive days. The patient was 





in negative balance, excreting an excess of 163 mgims. of calcium 





per day. 





Case No. 6.—E. L., a white male, 70 vears of age, No. 2503589. 





with senile nuclear cataract complicating glaucoma, was selected 





as a control case. The physical examination showed general 





‘ 


arteriosclerosis and hypertension. The kidney function tests 





showed moderate decrease in efficiency. The glucose tolerance 





test showed very slight decrease in utilization. Blood urea, 40; 





uric acid, 2.8; creatinin, 1.5. The carbon dioxide combining power 





of the blood was 53.2 per cent. Serum calcium was 13 mgms. pet 
100 cc. on July 3, 1930, and 13.1 mgms. on \ugust 4, 1930 
















Date Calcium Calcium Caleium Total 
Andy Intake in in Caleium Caleium Neid Alka 
oe Mums Trine Stool Excreted exchange in Diet ny Diet 







4-5 529 108 390 498 13 402 41.3 
5- 6 603 200 ae 206 397 47.1 46.2 
6- 7 745 103 465 568 207 43.1 44? 
7-8 501 144 ists 144 357 44.3 43.7 
g- 9 366 157 520 077 311 34.7 35.0 
9-10 371 175 354 529 158 35.1 36.1 
10-11 525 152 240 392 133 41.0 40.4 
11-12 521 106 557 663 142 42.1 40.6 
12-13 462 190) 229 419 +43 40.4 37.6 
13-14 479 122 286 408 1-7] 51.2 42.5 
14-15 496 258 306 504 68 37.8 29.6 














1 the first period of six days the diet was approximately neu- 





tral, containing 0.3 alkali residue. The patient stored on the aver- 





age 87 mgms. of calcium per day and was in definite positive 





balance. 





This patient ate very little and rejected the food which was 





intended to produce the acid residue in his diet. However, in the 





second period, there was an average acid residue equivalent of 





3.7 cc. of normal solution per day. The average daily urinary ex 





cretion of calcium was 149 mgms. per day during the control 





period on neutral diet, while it was increased to 165 mgms. per 





day on a slightly acid diet. The weakly acid residue diet cause:| 





the definite positive calcium balance of 87 mgms. per day to be 





reduced to a very weak positive balance of 8 mgms. per day. 
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SUMMARY OF RESULTS. 
PlikK EFFECT Of APPROXIMATELY NEUTRAL DIET ON 
CALCIUM BALANCE. 
Av. Calcium Av. Caleium in Av. Caleinm in Av. Cal. Total Av. Caleinn 
‘ oN Intake per aa Urine per da Stool per cay exereted Nel. per ebay 
] 631 207 430) 637 6.0 
} 037 178 45] 629 +80 
717 200) 40)] 691 + 26.0 
() 524 149 288 437 87.0 
rHE EFFECT OF ACID RESIDUE IN THE DIET. 
Av. Dail Av. Caleiun Av. Cale Vv. Total Av. Caleium Av. Ae 
‘ \ 1 | {Cal n lrin nh Stoll Culeium bivechang esiclie 
; 630 252 574 826 196 18.7 
! 655 249 462 711 56 ae 
O08 410 411 S21 213 18.4 
16) 165 323 488 & 55 
Pie EFFECT OF PARATILOR MONI 
Para mien 
Av. Av. 4 Av. Cale Av. Total Av. Csl Dail Nuniber 
‘ \ Intake 1 ! Stivl Caleium kevchanyg Units I> 
l O15 187 59] 778 163 30 5 
PuME EFFECT OF PARATHORMONE PLUS AVERAGI \CID RESIDUT 
IS.5 PER DAY, 
Parathorme 
Av. ¢ Av. « Av. 4 Ay Petal Av. Cale Denil Nun 
N Inte tris st Caleinm kivehane I onits of ID 
Q5 2 396 758 163 50 5 
Pith PRRECT OF PARANTITORMONE ON URINE ENCRETION 
CASE NO; & 
Averoue \Vverguge Cal " 
Coleitun Pntake nlris Parathormione 
Tat yo 5 days) 617 171 30 units on last day 
rad pet (6 days) O74 216 50 units each day 
cl ( 3 lay 740 217 None 
ANALYSIS OF SUMMARY OF RESULTS 


| 


Four patients with senile cataract were placed on neutral or 


shehtly alkalin residue chet and their endogenous calcium metab 


olism: studied, 


take and exeretion of calcium was compared. 


were in positive balance, 


Pwo were practically in pertect balance when in- 


The other two 


storing a small amount of calcium, most 


probably because of the slight alkalin residue of their diet. 


? 
diets contamed a 


tained considerably m 


small 


eCNCeSS 


ore acid. 


of 


acid and 


our patients were placed on acid residue diet. Two of the 


the other two con- 


Three of the patients had been 


studied while in neutral or slighty alkalin diet. The response to 
the acid diet was typical. They excreted considerably more cal- 
No, 


and No. 6 both the urine and stool calcium was increased, but 


cium than they did while on the neutral diet. In cases 3 
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the urine calcium was increased more than the stool caletum. In 


case No. 5, chiefly the urine excretion was increased. This is 
the typical effect of acid on the calcium metabolism. In case No. 6 
the patient was still in positive balance, but to a much less de- 
gree than when on neutral diet. In cases No. 3 and No. 5, the 
acid residue was greater than in No, 4 and No. 6, and the excess 
excretion of calcium was correspondingly greater. 

3. Parathormone produced increased excretion of calcium. 
llowever, in case No. 1 this increase is not typical as it is an 
increase of the stool calcium and not of the urine calcium, It ts 
interesting to note that case No. 5, while kept on an acid residue 
diet equivalent to that of a previous test period, did not excrete 
additional calcium in response to parathormone beyond that which 
was called forth by the acid residue diet. In case No, 2, the eal 
cium excretion in the urine was increased by parathormone. 


ANALYSIS. 





COMMENTS ON 





THE 
1. The important issues to be considered are those which are 
practical from a clinical standpoint. Do these senile cataract cases 
have any need for calcium therapy? As far as can be judged from 
this small series of cases investigated thoroughly, one can = say 
that there is no calcium deficiency in these patients, and that they 
do not require calcium administration beyond that which can he 
obtained in a normal diet. Their diet should be neutral or slightly 
alkalin in residue to keep them in calcium balance and to avoid 
excess drain upon the calcium reserves. It is far wiser to correct 
the diet if need be, than to allow the patient to continue on an 
acid residue diet and administer calcium salts to make up for the 
excessive excretion of calcium. There was no evidence of an ex- 
cessive endogenous production of acid in these patients. 

2. Do these cases of senile cataract need parathyroid extract 
Here the answer must be in the negative. The best regime for 
elderly patients is one which keeps them in calcium balance or near 
there as they vary each day. The cases investigated were near 
the balance point when on neutral or slightly alkalin diet. There 
is no need for parathormone, as the excess calcium excreted 
comes out of the bones and not out of the cataracts, There is no 
need for raising the serum calcium with parathormone, as in the 
greater percentage of these cases it is high enough. 

3. Are these patients utilizing their calcium properly? The 
answer is in the positive, for they show typical responses to neu- 
tral, alkalin and acid residue diets and to parathyroid extract. 
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THE USE OF PARATHYROID EXTRACT IN SENILE CATARACT CASES. 


Before it was learned that the calcium metabolism of patients 
with senile cataract was within normal limits and that they did 


not need parathyroid extract treatment, it was thought that pos 


sibly they might benefit from the use of the latter. There had 


come to the author's attention certain unpublished reports of th 
use of various extracts with more or less success. .\s calcium 
enters into the mechanism of so many physiologic processes, 
Collip thought it possible that clinical research would later indi 
cate that it was desirable under definite circumstances to keep 
certain patients ina state of mild hypercalcemia. Desides there 
were other possibilities: (1) Phat although the greater percent 
age of patients with cataract had more than sufficient calerum in 
their blood serum, the amount which was diffusing into the 


aqueous Was insufficient to keep up a proper balance ; (2) that 


there was really an excess of caletum in the aqueous, vitreous and 
lens in the early stages of cataract and the use of the parathyroid 
extract would help remove some of the excess and favor the ex 
cretion of it. 

hese matters have been cleared up greatly in the progress of the 
study, and the answers to these questions have been given in the 
preceding pages of this paper. [Llowever, it was important to 
know the action of parathyroid extract in cases of cataract, and 
so the most potent and the only reliable form, parathormone, was 
administered to selected cases. 

EFFECT OF DAILY INJECTIONS OF PARATILORMONE ON 
CATARACT ‘CASES. 

Six cases of cataract were given five daily subcutaneous injec 
tions of parathormone in 1.5 cc. doses (30 units ). 

Most of these were fairly well advanced cases of cataract, cases 
in Which one night suspect from the appearance of the cataracts 
that there were calcium deposits in the lens. Not any of them 
showed any improvement or absorption of the  cataractous 
material, 

ne patient, .\. P., male, 60 vears of age, with corticonuclear 
cataracts, with serum calcium of 10.0 mgms. per 100 ce., was 
given 30 units on one day and then 50 units of parathormone 
daily for six days without any absorption of the cataract. The 
serum calcium rose to 10.62 and 10.8 after the injections of 


parathormone. 
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EFFECT OF INJECTIONS OF PARATILORMONE OVER A PERIOD OF 


ONE MONTH. 


live cases of incipient and immature cataract were selected and 
parathormone administered in one ce. doses (20 units) subecu 


taneously, 


(on reexamination after the Injections were stopped, no changes 
were noted in the lens opacities. The vision and refraction re 
mained the same. It is interesting to note that three of the cases 
actually showed a diminution in the serum calcium taken two 
days after the last injection. One cannot expect the effect of 
doses of parathormone such as these to be continued for longer 
than fifteen hours. There undoubtedly is a fluctuation of the 
} 


serum calcium level within the normal limits in those who have 


normal calcium metabolism. 


EFFECT Ot \DMINISTRATION OF PARATITORMONE OVER A LONG 


PERIOD TO PATIENTS WITH CATARACT. 


Case No, 1.—I*. ©., a white male, 75 years of age, was first 
seen in February, 1927. There were incipient senile cortical cat 
aracts present. The changes in the lenses consisted in water-split 
sutures with a few morgagnmian globules in the clefts and faint 
lamellar separation in the inferionasal quadrants. The vision 
(). D. was 20 200 with +2.50 Sph., and ©. S. 10/200 with 

2.50 Sph. This great reduction in vision was due to a large 
area of macular degeneration in each eve. The condition was 
vascular in origin, there having been leakage from the capillaries 
in the choroid in the macular area. This case was selected because 
the psychic factor and the matter of visual acuity would not be 


inportant in judging the effect on the lens opacity. On October 


30, 1928, when he was started on parathormone, the only changes 
from the previous year were in the graying of two of the mor 
gagnian globules. Blood serum calcium was 11.0 mgms. per 100 
ce. Parathormone was administered subcutaneously 1 cc. at a 
time, each dose representing 20 units, on the following dates, 
1928: October 30. November 1, 3, 7, 9, 12, 14, 19, 21, 23, 26, 28, 
30. December 3, 5, 7, 10, 12, 14, 17, 19, 21, 24, 26, 28. 1929: 
January 4, 7, 9, 11, 21, 23, 28, 30. February 4, 6, 8, 11, 13, 19, 25. 
March 4, 6, 8, 11, 18, 25. April 1,9, 17, 24. Approximately 1,000 
units of parathormone were used over a period of six months. 
In April, 1929, there appeared fresh hemorrhages in the macula 


of each eye. It is believed that the parathormone did not con- 
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tribute to the production of the hemorrhages, but it was con- 
sidered interesting at the time that the long continued use of the 
parathormone had not served to prevent their occurrence. 

The water-split sutures and globules and lamellar separation 
remained unchanged during and after the injections. Reexamina 
tion was made on July 10, 1930, and there was observed exten 
sion of the split sutures in each lens, greater number of globules, 
with more that had become grayish and a moderate increase in 
the lamellar separation with haziness of the cortex in that area. 
The vision had decreased somewhat in each eye due to extension 
f the macular lesion. 

Case No. 2.—J. M., age 62 years, male, white. Senile cortical 


cataract superimposed on heavily sclerosed nuclear opacity with 


amber reflex. Vision, QO. S. with -+2.00 Sph. 20 40; O. S. +-1.50 

Sph. 20 50. Blood serum calcium 9.4 mems. per 100 ce. 

September 4, 1928. V., O. D. 20 70 kce ©), D: 2 20 40 
(). S. 20:70 CS. 1.30 20/350 


In good general physical condition. Given parathormone 1 ce 
(20 units) on following dates: 1928—October 30. November 1, 
3,7, 9, 12, 14, 19, 21, 23, 26, 28, 30. December 3, 5, 7, 10, 12, 14, 
17, 19, 21, 24, 26, 28. 1929—January 4, 7, 9, 11, 14, 18, 21, 23, 25, 
28, 30. February 1, 4, 8, 11, 13, 15, 18, 20, 25, 27. March 1, 4. 
8, 11, 13, 15, 18, 20, 22, 25, 27, 29. April 1, 3, 10, 20, 22, 24, 29 


May 6, 13, 20, 27. \ total of 1,380 units of parathormone. Grad 


jt 


ual progress of the opacity was noted. It became necessary to ex 
tract the cataract from the left eve in September, 1929, and from 
the right eye in March, 1930. Excellent visual result was ob 
tained in each eye following operation, No retinal hemorrhages 
were evident. 

In this case there was noted a steady progress of the lens 
opacity until useful vision was lost. The injections of parathor 
mone apparently had no effect in absorbing or retarding the cat- 
aract. The cataracts were removed by operation, and the result 
ing vision with correcting lenses was excellent. 

Case No. 3.—J. F., white male, 70 years of age, was seen first 
in February, 1927. At that time had in the right eye one water- 
split suture with two minute globules. The left eve showed no 
evidence of hydration of the cortex, only sclerosed nucleus. The 
vision was, with correcting lens, ©. D. 4+- 2.50 + .75 & 180 
20/30: ©. S. + 2.00 + .50 ~ 180°, 20 30. Physically he had 


some evidence of arteriosclerosis and myocardial insufficiency. 
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In February, 1928, there was observed the development of faint 
lamellar separation in the inferionasal quadrant of each eve with 
one minute vacuole beneath the capsule of the left lens. The 
water-split suture had remained practically unchanged. His blood 
serum calcium was 8.44 mgms. per 100 cc. Tle was given para 
thormone in 1 ce. doses (20 units) on the following dates: 1928 

November 13, 15, 20, 27, 30. December 4, 6, 10, 12. 18, 20. 26. 
1930— January &, 10, 12, &, 30. February 4, 6, 8, 11, 15. 
20. March 4, 11, 27 3, 24. He was not as regular in at 
tendance as the two other patients and pleaded the severity of the 
vinter weather. Tle received a total of approximately 600 units 
of parathormone in six months’ time. 

Practically no change was perceptible during the six months 
while he was receiving the myjections. The retraction and vision 


did not change. [le was reexamined July 10, 1930, and it was 


found that the clear fluid of the water-spht suture had been re 


placed by opaque material in a spoke which was smaller than the 
water-split. suture. There was more lamellar separation. The 
vacuole remained unchanged. The vision of the right eve was 
the Sallie, while that ot the left eve had diminished to 20 50, not 
through progress in the cataract but through the development of 


a hemorrhagic retinitis. 


IMENTS ON THE Usk OF PARATILYROID EXTRACT IN TILE TREAT 


MENT OF SENILE CATARACT. 


Phere is no indication that the cataract which complicates 
tetany is analogous in any way to the average senile cataract. 
Phere is no evidence of parathyroid or calcium deficiency in these 
patients with senile cataract. The serum calcium is sufficient and 
undoubtedly furnishes enough calctum by diffusion to the aque 
ous, vitreous and lens. It is, therefore, unnecessary to attempt 
to raise the blood serum, aqueous, vitreous or lens calcium con- 
tent. The use of parathyroid extract for this purpose is therefore 
not indicated in these cases. 

\dams? felt there was a slight calcium excess in her cases of 
cataract but not of sufficient degree to cause the lens opacities. 
In our own series of cases the averages were within the upper 
limits of normal levels. It is hardly necessary to give these pa- 
tients parathyroid extract in order to excrete the excess calcium, 
as this would not reduce the serum calcium level, The latter is 


raised by the hormone as increased excretion goes on. 





196 DANIEL B. KIRBY 


It is not likely that parathyroid extract will accomplish the 
removal of excess calcium from the lens once opacities have 
formed, The hormone mobilizes calcium, but the great storehouse 
of calcium in the fine spicules of bone ramifying in the bone mar- 
row will be depleted before deposits such as are found in cataract 
will be attacked. 

It may be said that the series of cases on which parathyroid 
extract was tried is small, but in view of the facts that there is no 
need for the hormone and in the greater majority of cases was 
definitely contraindicated, there was no need for carrying the 
clinical test any further. 

The evidence that a cataract has remained stationary for a cer- 
tain period of time is not sufficient proof that the treatment has 
been effective in causing the standstill, as it is common know] 
edge that numerous cases of cataract do this without any treat 
ment. For a certain treatment to be judged efficacious, it should 
in some cases cause absorption of existing opacities. Cataracts 
do not progress evenly and regularly, but go by fits and starts, 
there often being long periods of intermission between the stages. 

The failure of parathormone to cause absorption of the lens 
opacities in these cases in no way reflects upon the value or 
efficacy of this agent in cases of calcium deficiency where it is 


indicated. The three patients were given sufficient units to get a 


physiologic effect when one considers that there was no evidence 


that they were not secreting a normal amount of the hormone 
themselves. Collip estimates this to be about 45 units daily. Aub 
has found that a refractory state is developed after a few weeks 
of treatment in many of his patients. In the average case re- 
peated injections of parathormone cause a rise in serum calcium 
which is sustained for varying periods. Gradually there is less 
and less response. If the dose is increased there will again be a 
rise, but finally there is no further response. Hlowever, if the 
patient is then given NH,Cl the serum calcium will again be 
increased, showing that the patient still has mobilizable calcium 
but has become refractory to parathormone. In the case of the 
three patients with cataract who were given parathormone for a 
period of six months there was no reason for continuing the in 
jections any longer. 
SUMMARY AND CONCLUSIONS. 

The study of the relation of calcium to cataract was undertaken 

to clarify the situation in regard to this subject. The author 
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desired: (1) To assemble the latest information regarding cal- 
cium metabolism in general; (2) to know the importance of cal- 
cium in the normal growth and metabolism of the crystalline lens ; 
(3) to learn the cause and prevention of tetany cataract both in 
infants and adults; (4) to find the reason for the deposition of 
calcium in senile cataract; (5) to discover whether patients with 
senile cataract suffered from calcium deficiency or excess; (6) 
to know whether calcium or parathyroid extract administration 
was indicated in cases of senile cataract, and finally whether their 
use caused clinical improvement. 

Phe caleium in the aqueous represents the ionized and non- 
ionized diffusible fraction from the total calcium of the blood 
plasma. There is an extremely small amount present normally in 
the crystalline lens, but the importance of the element in com 
bination with the other elements is out of all proportion to the 
chemicals involved, Calcium is greatly increased in the lens in 
senile cataract. 

Calcium deficiency in cases of intantile tetany is undoubtedly 
responsible for the development of cataract in these cases. Even 
though the factors which produce and cure rickets are the same 


as for tetany, there 1s some difference that has not as yet been 


discovered between rickets and tetany, and cataract is linked up 


with the tetany rather than with the rickets complex. 

No cases of tetany cataract have been scen at Babies’ Hospital 
in the past two vears. The widespread knowledge and use of the 
factors preventing and controlling rickets and tetany have led te 
a decrease in the number of tetany cataracts 

Three cases of postoperative tetany with cataracts from the 
thirty-eight to be found in the literature are reviewed. The im- 
portant points to be learned are: (1) Prevention of removal of 
parathyroid tissue at the time of thyroidectomy. (2) Early treat- 
ment of such cases as show parathyroid deficiency. A great many 
of the latter are undoubtedly only temporary, due to vascular 
disturbances. 

The pathogenesis of tetany cataract implies a reduction in the 
serum, aqueous and lens calcium content with electrochemical 
changes and disturbance of equilibrium of the inorganic elements 
in the lens causing changes in the labile colloidal solution of the 
lens protein, Once these changes are established, the administration 
of calcium or parathormone does not cause a restoration of the 


normal state of the protein. Not all tetany cataracts go on to 
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complete opacity. The prognosis in complete tetany cataract de- 
pends upon the operative removal of the cataract. 

Coagulation of blood depends on the presence of ionized cal 
cium. The coagulation and bleeding time of a series of patients 
with cataract was found normal. 

There is no evidence of vitamin .\ or |) deficiency in cases ot 
senile cataract. The widespread use of vitamin D in various 
forms, and particularly viosterol, will help prevent and cure tetany 
but there is no indication for their use per se in senile cataract 
Cases. 

No cases of cataract in hypercalcemia have been found. .\ case 
of osteoporosis is cited in which there was excessive excretion of 
calcium but the crystalline lenses remained perfectly clear. 

No evidence of calcium deficiency was found in the mother or 
child in a case of mongolism with cataracts. 

In cases of senile cataract, calcium deposition most probably 
results from: (1) Very slow lens tissue death, dependent on nu 
tritional deficiency; (2) degeneration of the lens protem with 
lipoid byproducts; (3) local concentration of calcrum by adsorp 
tion to the large molecules of the lipoids, and (4) deposition of 
this calcium by change in the p Il toward the alkalin side. 

There was no evidence of tetany or latent tetany in a series of 
senile cataract cases. 

Two separate series of cases of seme cataract were investi 
gated as to their serum calcium levels. The first series of 28 
males, aged 52 to 8O years, had an average level of 11.3 mgms. 
per 100 cc., while 25 females, aged 52 to 82 vears, had an average 
level of 10.9 mgms. per 100 cc. The possible relation of the tend 
ency to hypercalcemia in a certain number of these patients and 
the production of the cataract is interesting in view of Burge’s 
work with ultraviolet light precipitating lens protein in the pres- 
ence of an excess of electrolytes, particularly calcium. Tlowever, 
the conclusion of Burge, and of \dams* was that the concentra- 
tions of calcium necessary are not met with “in vivo.” 

A control series of normals and of those with other eye diseases 
than cataract had an average serum calcium level of 10.6 mems. 
per 100 ce. 

The second senile cataract series included 33 males, from 45 
to 82 years. The average serum calcium level was 10.29 mgms.. 
while for 50 females, ages 50 to 82 years, the level was 10.34 
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mems. No variation could be found according to age, sex, type of 
cataract, visual quotient or complicating eye or general disease. 

Phere is, therefore, no evidence of calcium deficiency as far as 
the blood serum values are concerned in cases of senile cataract. 

Phe spinal fluid calcium in a small series of cases was found 
to be in proportion to the serum calcium of the particular cases. 
If the situation is analogous, one can say that there is sufficient 
calcium in the aqueous humor of these patients. 

In the study of the endogenous calcium metabolism of a small 
series of cases of senile cataract, the relation of the intake of 
calcium in the diet was carefully calculated and compared with 
the output of calcium in the urine and feces. The results showed 
that they were in perfect or slightly positive balance when on neu- 
tral or slightly alkalin diet, but when on acid residue diet or 
receiving parathyroid extract injections they were in negative 
balance, excreting more calcium than they ingested. In other 
words, these patients were responding normally to the factors 
influencing calctum metabolism and were utilizing their caletum 
properly. 

Phere was no indication for the administration of calcium salts 
to any of these patients. If patients with senile cataract are found 
to have normal serum calcium but are in negative calcium balance, 
it is better to correct the factor that 1s producing the latter than to 
administer calcium salts to them to make up the deficiency. 

Phere was no reason tor the administration of parathyroid ex 
tract to these patients, as they had sufficient serum calcium. Para 
thormone produced excess urmary excretion of calcium, but the 
excess calcium that was mobilized from the tissues undoubtedly 
came from the normal storehouse, the bony trabeculee, where it 
is easily available, and not from the deposits in the cataracts. 

Parathyroid extract in the form of parathormone was admin 
istered to three different series of cases of semile cataract over 
varying periods. No evidence of absorption of opacities or im 
provement in vision was observed. 


These conclusions apply only to the cases investigated. 
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DISCUSSION, 


Dr. A. D. RuEDEMANN, Cleveland, Ohio: | wish to mention our series 
of 136 cases of postoperative tetany in which there were eight cases of 
postoperative cataract. These tetany cataracts have a definite appearance 
in that there is granular distribution beneath the posterior capsule. In all 
cases they were females, two over 50, one 40, and the rest between 30 and 
40 years of age. The first symptom the patients complained of was dimin 
ution of vision, which lasted anywhere from fifteen minutes to three or 
four hours, and during this period they had a marked blurring, during which 
they were unable to make out any object, and some complained of almost 
complete blindness. We feel this is a severe ciliary spasm, because putting the 
patients in a dark room and covering their eves produced relaxation 


quicker than anything else. The tetanic type of cataract developed rapidly 
l ‘ YI l ] p 
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in four cases, and all went on to complete cataract in a period of one 
month Six have been removed surgically, five successfully and one 
having a prolapse of the iris postoperatively hese cases must be 
held) under caleium control or the healing from surgery will be 
much prolonged \ll cases had a_ vet low calcium metabolism, 
the content running from 5.5 to 8&7, and there was a very low 
phosphorus content, which may pla some part in the tetanic con 
vulsions that these cases have \ll the cases if tetany are controlled 
either | calcum or. parathormone ir both, in conjunction with some 
| substance added to their diet, because some patients do not take up 
i mm ( ite wu det 1 iT nelit ] 

I believe yy Kirby 4 bsolutels n the right track, that in many oft 
these cases of senile cataract tl progress can be stopped, that many 
of the CASES ter the | i¢ SCTICSCOTICE have i definite d sturbanes 

f tl ene ( ten r dist ince ! ‘ met sm t the body 
Phere ertau cdisturbanes the meta sm ( Vil\ r the other 
t it 1 gs { | a itt nN | st erative tetany 
De. FRED! \ Day Mad Wi ive en much interested 
Dr. War s excellent paper 
1 | P ds thr 1 t erving 1 married woman, age 
y vent v] deve eC teral taracts f ving a thyroidectom in 
\ m tl | um was red ead t 49 mes. pe 100 Th patient 
Wa ilmitter 1 ‘ | ersit \\ ‘ . (,enera Hy pital (dctober 
20, 1929. to the medical s¢ eof Dr. Sevringhaus, to whom | am indebte« 
for much of the medical data contained in this report. The patient's chief 
omplaint upon admission was blindness and a history of previous con 
ulsions. lurther hist evealed that she had had a thyroidectomy in 
the fall of 1926. One n fter the operation she began having convul 
S1OnS ind a hree n ths tt tin pera n her vision | to 
fail. She reported having 26 convulsions in all over a period of two years, 
but she had had none during the two yvears immediately prior to admis 
sion. She became unconscious during an attack, the eves jerked from side 
to side. she ground her teeth together, there were violent muscular con 
trac ns ned ¢ ‘ ce int 1 deep sleep Other symptoms were 
amnesia, changes in mentality, frontal headaches, deafness, marked gain 
weight, and pruritis of the face, head and back, prickly feclings over 
the entit lv, and stiffness of the muscles and joints 
hie patient was a vell n urished and rather hese female There were 
no outstanding physical findings except a slightly increased growth of hair 
on the face an dy, with dryness of the skin and hair. Chvostek’s sign 
was positive in the orbital branch only Prousseau’s sign was also posi 
ve The teeth and tonsils had been removed. The urine showed a faint 
trace of albumin; blood count was essentially normal. Blood serology 


Questionable negative Wassermann on October 21, 1929, and 2 plus on 
October 28. 1929. Blood chemistry showed normal sugar and normal non 
protein nitrogen. Calcium content of the blood was definitely reduced, 
heing 4.9 and 5.16 mgs. per 100 cc. on two determinations. Basal metabo- 


lism was plus 16 and plus 15 on two determinations. A diagnosis of tetany 








(2 DANIEL B. RIRBY 


from parathyroid deficiency was made by the medical department and the 


patient referred to the eve clinic for consultation 


I examined the patient at this time and found bilateral cataracts which 
had the appearance of soft, pre-senile type. The lenses were diffusely 
cloudy, giving the appearance of a homogeneous involvement of the entire 
cortex. They were almost mature at this examination, but since the an 
terior chambers were slightly shallow operation was deferred until the 
lenses appeared fully ripe. We also wished to observe the influence ot 
intensive calcium treatment before operation. The eves otherwise appeared 
normal. Vision O. D., 3/200; O. S., light) perception, good projection 
No view of fundus possible in either ey« 

Patient was placed on calcium lactate, gr. x t. i d.. before meals, and a 


1 
| 


diet containing a maximum amount of cooked milk. Several readings ot 
blood calcium following the administration of calcium lactate by mouth, 
as well as parathormone and viosterol, showed an elevation from 4.9 mgs 
to 8.7 mgs. per 100 ce. Calcium gluconate was also used, but it did not 
appear so effective as calcium lactate. The patient refused to remain in 
the hospital longer than two weeks, and was sent home with the advice 
that she use calcium lactate, gr. xx, t. 1. d. She stated she felt much im 
proved generally by the treatment in the hospital; she was much happier 


and complained of less muscular discomfort 


She was readmitted to the medical ward one month after discharge, 
at which time she stated she was much improved. (Nervousness was less 
marked, twitchings less frequent, and the paresthesia of the skin had dis 
appeared.) Blood calctum on readmission was 6.75 mgm, blood coagula 
tion 3 minutes, blood pressure 60,100; Trousseau’s sign was present, but 
Chvostek’s sign had disappeared. Response to cathodal closing current 
was 2m. amp. Examination of the eve showed slight changes; the cata 
racts appeared somewhat more mature; light projection was excellent in 


each eye, but the visual acuity had definitely diminished in the right eve 


\ preliminary iridectomy was advised and successfully performed by a 
member of the house staff. There was no bleeding at operation. On_ the 
second postoperative day a hemorrhage appeared in the anterior chamber, 
which was followed by a destructive inflammation of the anterior segment 
1f the globe, which finally quieted down. The vision was reduced to light 
perception only. Since the clotting and bleeding time in this patient was 
normal, it seems unlikely that the hemorrhage was due to lowered coagu 


ly the patient developed 


lability of blood \bout twelve days postoperative 
a severe pharyngitis with a peritonsillar abscess, which probably came 
from a tonsil tag. The organisms responsible for the peritonsillar infec 
tion were undoubtedly present in the tonsil tag or nasopharynx at the 
time of operation, and this fact, together with the possible effect of the 


questionable Wassermann, beclouds the picture. 


I do not think one can definitely draw the conclusion that the lowered 
blood calcium per se is responsible for the clouding of the lens, as Dr 
Kirby has shown that there is no deficiency in blood calcium in patients 


with senile cataract. The repeated trauma to the lens which possibly ac 
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contractions of tetany may be the etiologic 
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Trachoma is one of the most w idespread diseases. It is of 
chronic character and difficult to combat. It impairs sight and 
sometimes totally destroys it. It hinders chil Iren’s learning, 
weakens the power of working and hence attacks the vitality of 
the nation. States in which the disease occurs sporadically have 
carefully to guard against the insidiousness of the disease, whilst 
countries where trachoma is endemic have to exert a vigorous 
energy against it. To combat trachoma is a national duty, but at 
the same time it is also of an international interest. During the 
fifteen vears | was Government Commissioner in the fight against 
trachoma I repeatedly urged the launching of such an action. 
The Comité (Hygiene de la Société des N; tions (1925-26) dealt 
with the question of trachoma upon the proposal of Lutrario, but 
its discussions were relegated to the Office Internationale dH) 
giene upon the motion of Sir George Buchanan. The detailed 
accounts collected by the Section d’ Hygiene were elaborated | 
Lutrario and Jitta and the Société des Nations published then 

One of the main themes of the XIIIth International ( liad 
mological Congress was directed against the spread, and for the 
extirpation of trachoma, likewise this Congress witnessed the 
organization of the international anti-trachoma c ampaign, The 
organization was definitely formed in Geneva on the 26th of July, 
1930, the honor of president being conferred upon me, that of 
the chief secretary on Dr. Wibaut (Amsterdam ), and Dr. Tewrtik 
(Cairo) has been appointed secretary. In the list of vice presi 
dents, the United States is represented by Dr. Park Lewis, who 
at the Congress acted as delegate of the U nited States. 

At this meeting Dr. P. Kk. ( itsky, representing the Rockefeller 
Institute, read a very interesting and comprehensive paper on 


the “Bacillus Granulosis.” 
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The fight against trachoma has reached a new stage. A whole 
series of particulars is at our disposal, .\ new and vital organi 
zation has been formed, the aim of which is to lead and guide 
the campaign against trachoma. The Council of the Société des 
Nations appealed to the various states, asking their support for 
the organization. The Hungarian Government offered a prize of 
2,000 Swiss franes for the best research work on the etiology of 
trachoma. The Rockefeller Institute and the Oscar Johnson 
Institute support scientific investigations, which constitute the 
basis of all advancement, brought about by great sacrifices. 

Phe prospects are propitious; the task to be solved, however, 
a very hard one. In Hungary trachoma is responsible for 4 per 
cent of blindness. In Japan this percentage rises to 15. In Russia 
there are one million trachoma patients. In Poland there are 
about 400,000 trachoma patients. In Italy their number ap- 
proaches 100,000, whilst in Egypt 90 per cent of the natives suffer 
from trachoma, and there are extensive trachoma nests also in 
the United States, in Tennessee, Kentucky, Arkansas and Mis- 
sourt, Dut as it occurs elsewhere, too, trachoma constitutes a 
major public health problem. 

Blindness in one of the United States has been the result of 
trachoma m 20 per cent of the cases. This entailed an annual 
outlay of $191,000 for, according to the law passed in 1922, every 
blind person is entitled to $300 vearly from the State. 

The actions which were initiated for the protection of the popu- 
lation against trachoma have already shown some encouraging 
results. 

\s president of the International Organization for Combating 
Prachoma, this is the first time | have had the pleasure to make 
public statements, so may | be permitted to point out which are 
these great problems which await discussion and debate? The 
most important are the following : 

1. Sometimes the establishing of a diagnosis is connected with 
difficulties, even in the present day. 

\fter a lengthy and abundant experience, | confess to being a 
dualist; however, | separate follicular conjunetivitis from real 
trachoma. Differential diagnosis is,in the majority of cases, suc- 
cessful, as the infiltration of the conjunctiva, the deep situation 
of the follicles, eventual presence of a pannus, and complications 
at the rim of the evelids confirm the diagnosis of trachoma, while 
the normal state of the frame of the conjunctiva, the superficial 
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appearance of the follicles, their displacement into a string of 
pearls, and the lack of complications suggest the diagnosis of fol 
licular conjunctivitis. On the other hand, there are instances 
when follicular conjunctivitis is associated with some catarrhal 
process, rendering the formation of an accurate diagnosis im- 
possible. In such cases we have to acknowledge the dubiousness 
of diagnosis utterly, and are compelled to defer the establishment 
of an accurate diagnosis for one or two weeks. The course of the 
disease decides the question inasmuch as with the approach of the 
total healing of the catarrhal process the basal affection becomes 
evident, 

2. The second question is the establishment of the causative 
agent. Today this problem stands in the foreground, as the solu 
tion of it renders the diagnosis certain and the treatment success 
ful. At least this is what we can hope for. Statements on this 
question will be made today by a competent author. For my part, 
I can state so much, that | have no doubt whatever as to the 
infectious character of the disease, and [| strongly recommend 
the thorough and most serutinizing study of the chlamydozoa, 
discovered by Halberstaedter and Provazek, the bacillus granu 
losis of Noguchi and Herzog’s vonococcus theory. 

Qf course by this | don't wish to deny the importance of con 
stitution. But | see recently there are some exaggerations met 
within this field, as the role of adenoidism is overestimated. 
Trachoma may affect even the healthiest men. We had ample 
opportunity of seeing such cases during the war, but we must 
admit that the course of the disease and the occurrence of the 
corneal complications are undoubtedly influenced by constitution. 

There is a very slight progress in the therapy of this disease. 
Against the copious discharge of the eves our most powerful 
drug today is nitrate of silver. Against papillary hypertrophy 
nothing surpasses in efficaciousness cauterizing with a copper 
sulphate pencil. The action of these drugs is efficaciously carried 
out by mechanical treatment: massage with glass tubes and par 
ticularly the expression of the granules by way of the Kuhnt 
method. 

By this time we are already informed about the spread of the 
disease. The investigation of the Health Committee of the League 
of Nations, the reports heard at the Congress in Amsterdam and 
the publications given in the Revue Internationale du Trachome 


give a true picture of the vast spread of the disease. 
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Lutrario and Jitta elaborated the official data supplied by the 
health boards of the individual countries. rom these particulars 
we became aware that not one single country could boast of being 
exempt from the ravages of trachoma, and there was not one 
single region which could be looked upon as immune. 

The spread of the disease, however, is greatly influenced by the 
culture and economic state of the population. Trachoma is a 
disease brought about by poverty and want of culture. The par- 
ticulars collected by the League of Nations concern trachoma 
patients who are registered as such, but their number does not 
nearly approach the number of those actually suffering from 
trachoma. lor instance, there were 67 trachoma patients reported 
in France in 1926, but at the same time in one single clinic, that 
of A\ubaret i Marseilles, there were 387 trachoma patients under 
treatment, 

Phe official data are the nearest to reality in’ Lithuania and 
Japan. The whole population in Lithuania was subjected to med- 
ical examination for trachoma, and it was found that 34 per 
cent of the inhabitants were suffering from it. In Japan ten mil 
lion people have been examined, from the whole population, and 
700,000 trachoma patients were recorded. 

Such general eve tests were performed in Hungary in 1883, 
when 100,000 of the inhabitants of three districts of a county 
were tested, and the same was done in 1928 in two districts of 
the county of Zala. This method, however, entailed great ex- 
penditure, it took a long time and in most countries there is a 
scarcity of money and a lack of sufficiently competent doctors. 

It is not to be doubted, however, that absolutely reliable data 
may be gained in such a way only. 

Those to whom the matter was referred by the NIIIth Inter 
national ()phthalmological Congress availed themselves of other 
methods too and derived full particulars from the most diverse 
sources. These sources were as follows: The testing of the eves 
of school children, recruits, laborers, emigrants, likewise patients 
calling for free outpatient treatment at the clinics. (Cf course, this 
method enabled one to get thorough information as to the spread 
if the disease, for if there was no trachoma among school children 
and recruits then it was fairly probable that it could not be very 
common among the population either. Where there are about 10 
to 15 per cent of trachoma patients among general eye patients 


it is highly probable that there are a good many trachoma patients 
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also among the population in general. These are the methods 
which are prescribed by the Hungarian law, accepted by the pat 
liament of 1886 and which [—being then Government Commis- 
sioner—decreed to be used widely in an enactment issued in 1903. 

Wibaut, availing himself of all these particulars, has drawn a 
map which displays the geographical distribution of trachoma. 
As the particulars obtained from the single countries are very 
varying, this has been only an experiment, which gave no true 
conception. | think [ will bring forward a few examples taken 
from such states, from which there are fairly reliable data at 
hand. 

In Italy the recruits and the military in general were subjected 
to scrupulous examination, which elicited that the average rate 
of morbidity, fixed as .88 per cent, rose to 3 to 6 per cent in Sar 
dinia and Sicily, while in Upper Italy it is considered less. Mag 
giore roughly estimates the number of trachoma patients at 
80,000. In Poland there are about 400,000 trachoma patients. 
Out of 885,476 school children, 14.463 have been found to suffer 
from trachoma; in the orphan homes the rate of the trachomatous 
children rose to 15 per cent. 

In Russia, out of the total population amounting to 147,000,000, 
1,000,000 trachoma patients exist: in some districts 50 per cent 
of the population are ill. 

In Slovensko, which at present belongs to Czechoslovakia, out 
of 3,000,000 inhabitants, 60,000 persons have been found sutter 
ing from trachoma. As | already mentioned, the most reliable 
data have been supplied by Japan; the morbidity rate of the gen 
eral population, of the school children, of some employment 
branches and of certain stages of life are separately revealed in 
graphic reports. 

Very interesting particulars on trachoma were published in 
Public Health Reports (No. 8, 1928), by Paul D. Mossman and 
also by Dr. William Wilder in the May number (1930) of the 
American Journal of Ophthalmology. 

Naturally I know hest the conditions relating to the spread ol 
trachoma in Hungary, where reports of cases and eye examina 
tions have been made since 1883, and where I acted for 
fifteen years as Government Commissioner. The eve examina 
tions made, on the ground of the enactments issued in the year 
1928, brought to light that in mutilated Hungary—as is generally 
known, Hungary has lost two-thirds of her whole territory 
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through the force ef the Treaty of Trianon—altogether 12,000 
trachoma patients were notified, against a whole population of 
&,500,000. Out of 829.284 school children, 3,257 have been reg- 
istered as suffering from trachoma. These data, however, do not 
come near to the actual conditions. In the county of Zala there 
are two districts, in which some eve specialists brought to light 
that, according to the registrations and reports, 10 per cent of 
the population suffered from trachoma, while in reality 30 to 40 
per cent have been found. This should serve as an example from 
which we ought to deduce the object lesson that in collecting 
data we have to avail ourselves of all possible sources. 

In the university eye clinics trachoma patients were found 
among the outpatients at the following rate: In Budapest, 2 per 
cent; in the eve clinic of the Szeged lniversity, 10 per cent (the 
environment of Szeved is the chief bed of trachoma): in De 
brecen and Pécs (both cities are seats of universities), 5 percent. 

(of course, the collection of data is reasonable only where it 
is immediately followed by the application of adequate prophy 
lactic measures, 

In the bringing in of laws, Hungary took the lead; in the 
execution of the laws and enactments, Prussia and Japan are 
showing the way. Very edifying is the Egyptian system, and 
much can be learned from the action of the United States. 

The first separate trachoma law was passed by the Hungarian 
legislature in IS886 (Coloman Tisza was Prime Minister at that 
time). The provisions of this law hold good, even at the present 
day. They include the following important points : 

1. The nursing expenses of all indigent trachoma patients, 
treated either in a hospital or at home by order of the authori- 
ties, are borne by the State treasury. 2. In areas where the com 
plaint is found to a more considerable extent, ophthalmologists 
will be sent out with the duty of ascertaining the extent of the 
disease, to organize treatinent m the communes and in the mean- 
time to treat the serious cases, as well as to instruct in the therapy 
of the disease such district and parish doctors as are not suf- 
ficiently versed in the treatment of this complaint. 3. Temporary 
eve hospitals will be erected for the period required. 4. With a 
view to the training of communal doctors, parish doctors and 
medical officers in the pathology and therapy of trachoma, the 
Minister of the Interior is empowered to arrange courses of 


instruction for which material will be distributed to the partici- 
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pating physicians and remuneration fixed for the communal and 
parish doctors. 5. The costs of all these measures will be de 
fraved by the State treasury. 

As Government Commissioner, | endeavored to increase the 
number of eve hospitals. Some of them have remained on the 
ceded areas. We have had to provide accommodation for eye 
patients in mutilated Hungary. 

In Budapest there are at present 593 beds for the accommoda- 
tion of eve patients, of which 131 are for trachoma cases. In 
the provinces there are 583 beds, of which 135 are allotted to 
trachoma patients. 

Prussia—In Prussia defensive measures against trachoma wet 
first taken in 1889 on the basis of personal negotiations between 
the representatives of science and the ministry, the main lines of 
the scheme being drawn up by Professor NKuhnt of Nonigsberg, 
the chief points of which are as follows: 

1. extension courses for the doctors. 2. Foundation of tra- 
choma wards. 3. Eve examination in schools. 4. After treatment 
of the patients discharged from the eve wards. 5. Instruction 
of the population. 6. Gratuitous treatment of trachoma patients. 
In the past few vears forty courses have been held, in which 
700 doctors have been instructed. The sum of 350,000. reichs- 
marks annually has been allotted to meet the expenses of the cam- 
paign. The task of the competent circles is the organization there- 
of, the control and management being the affair of the central 
authorities. The defensive campaign has a double task: to cure 
the patients and to improve hygienic conditions. Nurses have 
proved particularly valuable in connection with this treatment 
The expenses of a nurse are fixed at SOO marks annually, t 
which sum the State contributes 200 to 250 marks while the 
remainder is covered by the communes and districts. 

The family group is the chief breeding place of the trachoma 
scourge. At Masurem, in a family of eleven persons, ten were 
suffering from trachoma. All lived together in a single room, 
using a single rag for a towel. Of 4,159 children suffering from 
trachoma, 2,849—i. ¢., OS per cent—came of families infected 
with trachoma. The poverty of these families, their ignorance, 
their unhealthy dwellings have all assisted the spread of the 
disease. 

The result of the introduction of defensive action was quickly 


apparent. In three strongly infected districts of Kast Prussia 
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(Nonigsbere, Gumbinnen and \llenstein), the number of school 
children suffering from trachoma was considerably reduced. In 
the year 1898 the number of school children afflicted with tra 
choma was 40,047, of which 16,793 were serious cases. Five years 
later there were only 5,515, of which 1,301 were serious cases. 
Phus in five years the number of trachoma patients was reduced 
by 34,500. 

The number of trachoma patients reported by the district doc- 
tors in the government district of Konigsberg amounted to 1,060 
in 1913, 520 in 1920 and 189 in 1926. 

\ sinilar improvement was manifest in the recruits. Whereas 
in the vear T89O. on the occasion of the periodical levies, 1438 
trachoma patients were found among those lable to military 
service, in 1912 the number amounted to 212 only. 

ln ike manner, the number of trachoma patients in the prov 
inces of West Prussia has also diminished. In the vear 1913, in 
the governmental district of Mariawerder, 2.7 per cent of all the 
school children suffered from trachoma, while in the vear 1924 
only O.15 per cent were infected. 

rom 1914 to 1918 there was an increase in the number of tra- 
choma patients, as the doctors and nurses were all required at 
the theater of war. At the conclusion of peace, however, the 
campaign was re-started, not without some success. Moreover, 
on the oceasion of the discussion of the trachoma question in the 
Hygiene Committee of the League of Nations, it was shown that 
the spread of trachoma in [russia has decreased by 90 per cent. 

ltalv—In Italy the defense against trachoma is generously 
supported by the State, which grants loans free of interest as 
well as subsidies to the suburbs of the capital and the provinces 
for the erection of trachoma consulting rooms, hospitals and 
schools. It provides tor the further training of the doctors and 
the enlightenment of the people. In 1926 there were founded, 
in addition to the clinics, 208 trachoma consulting rooms and 28 
hospital wards for trachoma cases. In one province a_ special 
institute has been established for the campaign against trachoma. 
Social insurance also cooperates very largely in the struggle. 

Japan—Japan has had a trachoma law since 1919, This has 
rendered it possible to check the spread of the disease and to 
organize an extensive defense against the scourge. Of her 61,- 
000,000 inhabitants, Japan examines about 10,000,000 annually 








212 EMILE DE GROSZ 


for trachoma, while she examines the entire population of the 
endemic areas (about 5,000,000), 2,500,000) school children, 
300,000 recruits, 500,000 factory workers, as well as about 
1,000,000 persons employed in such occupations as might con 
tribute to the spreading of the disease. In certain provinces 30 
per cent of the population suffers from trachoma, while in others 
2 per cent only are affected. Of the recruits 12 per cent were 
suffering from trachoma and of the school children 14 per cent. 
Of the patients treated in the university ophthalmological clinics, 
public hospitals and eve wards, 24 per cent suffered from tra 
choma ; 12 per cent of these were severe cases. The law of 1919 
makes curative treatment compulsory. There are 1,208 institutes 
at disposal for this purpose. The sum of half a million yen an 
nually is spent in the campaign against trachoma. The result ts 
already perceptible, as the number of trachoma patients is de 
creasing and severe cases are becoming rarer as time goes on. 

Egypt—In Egypt 90 to 95 per cent of the native population 
suffer from trachoma. The campaign, which was organized by 
MacCallan and financed by Sir Ernest Cromer, is being carried 
on with great energy. .\t the present time 29 permanent and 
14 traveling eve hospitals with 849 beds are at work. About 
381,790 outpatients and 12,967 inpatients annually are treated. 
Treatment has also been organized in 30 schools. The central 
laboratory in Cairo completes the system. 

Holland—In the Netherlands trachoma existed only in Amster 
dam, among the immigrant Jewish population. That the disease 
there was of a family character was also proved, for of the 4,085 
members of the families of the trachoma patients 1,610 (i. e., 34 
per cent) were suffering from trachoma. The children take the 
disease in infancy. Success has been achieved in checking the 
spread of the disease by means of hygienic regulations, as by pro 
viding ophthalmological consulting rooms, the employment of an 
eye doctor, the distribution of towels, and the improvement of the 
living conditions generally, the number of children suffering 
from trachoma in the Jewish schools has fallen from 35 per cent 
to & per cent during the past five years. 

United States of America—In the United States defensive 
measures against trachoma were first instituted systematically in 
Kentucky in 1912. Later, upon the proposition of McMullen, 
hospitals were founded in Virginia, Tennessee, Arkansas and 
Missouri. 





TRACHOMA 213 


The trains carry about 50 itinerant consulting rooms, and 
these afford systematic enlightenment to the traveling population. 
Besides therapy, the hospitals and consulting rooms take part 
in prophylaxis, in accordance with my proposition made in 1903. 

The eves of immigrants are very strictly examined and those 
found suffering from trachoma are not allowed to land. From 
1910 to 1924, of 15,000,000 would-be immigrants, 25,000 were 
rejected on account of trachoma. 

In view of all these considerations, in the interest of the cam- 
paign against trachoma, | find the following measures necessary : 

1. In order to ascertain the spread of trachoma the duty of 
reporting all cases 1s essential. Iexperience has taught us that the 
duty of reporting cases is neglected whenever no measures follow 
such steps. 

Where the defense has a well considered and suitable founda- 
tion a so-called orientative (preliminary) eye examination is re 
quired, especially with regard to school children. Moreover, val- 
uable data are furnished by examining the eyes of the relatives 
of school children, factory workers, returned emigrants, the 
inhabitants of tenement houses, and those in places where mill- 
tary conscription is in force on the occasion of the enlistments. 
In accordance with the data at our disposal, specially instructed 
ophthalmologists should be sent to the districts where trachoma 
is endemic who, by means of controlling examinations, should 
ascertain the state of affairs, and in case of necessity carry out 
a general eye examination of the whole population within smaller 
limits. 

Precise instructions for the investigating physicians, for both 
the orientative and the controlling examinations should be elab- 
orated, with regard to carrying out the investigation and what 
principles are to be considered in making the diagnoses. 

2. Defense should be instituted without delay on the basis of 
the data furnished. Ambulatory treatment should be entrusted 
to the parish doctors after a suitable course of instruction of at 
least fourteen days’ duration. Vlaces where trachoma is preva- 
lent on a larger scale must be reserved for trachoma treatment 
by experienced ophthalmologists. 

Trachoma treatment is also given in eye hospitals, in eye de- 
partments possessing separate rooms for trachoma patients. The 
introduction of such establishments into the defense movement 


is of essential importance. The leaders of the eye clinics, eye 
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hospitals and departments, or their representatives, should from 
time to time visit infected areas to support the ophthalmologists 
in charge of the ambulatory treatment with their consultations, 
and arrange for the accommodation in hospitals of such persons 
as require hospital treatment and take their share in the pre 
ventive as well as in the ambulatory and hospital treatment. ‘The 
hospitals are not only the most successful centers of treatment, 
but it is also their vocation to be intermediary stations in the 
work of defense. 

3. The campaign against trachoma is directed from the center 
(Ministry of Welfare and Public Health). The trachoma in 
spector, appointed and authorized by the Government and com 
petently supported, is at the head of this movement, particulars 
of which can be ascertained in the locality, where the defense is 
accommodated to the local public characteristics. 

4. Persons of unsound mind suffering from trachoma should 
he relegated to separate trachoma departments of the asylums, 
care being taken that they are placed under the treatment of a 
specialist. 

In districts largely contaminated with trachoma, special schools 
should be provided for children afflicted with the disease, while 
the trachoma patients of the orphanages and institutions should 
be treated in a simular manner. 

To accommodate in hospitals those mentioned in the preceding 
paragraph is impractical both from the pedagogic and hygienic 
points of view, since the treatment of trachoma is a lengthy 
process and there is danger of its reappearance years afterwards. 
Besides this, so to accommodate the aforesaid is impracticable 
also because there is no suitable bed space at the disposal of the 
hospitals. 

5. For instruction in the diagnosis and therapy of trachoma 
great importance is attached to courses of instruction devoted 
to further education at the universities, and special courses of 
instruction on the subject of trachoma should be arranged. 

6. The defense against trachoma should be coordinated through 
international association. It is especially important that we should 
have a convention with each of the neighboring States. 

7. Scientific research on the subject of trachoma should be 
promoted. With this object in view, the Royal Hungarian Min- 
ister of Public Welfare and Labor has instituted an international 
prize of 2,000 Swiss franes, to be awarded for the best independ- 
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ent treatise on the etiology of trachoma, the contents of which 
treatise manifest valuable progress in the above mentioned sphere. 

The campaign against trachoma is long and fatiguing ; success 
can only be achieved by patience and perseverance. 

Prosperity, civilization, making diagnosis surer and treatment 
more successful, together with the improvement of hygienic con 
ditions, the establishment of trachoma consulting rooms, trachoma 
schools, eve hospitals, and popular enlightenment, are the means 
whereby we may attain success 

Phe organization founded at Scheweningen in 1929 and ex 
tended to Geneva in 1930—1. e., the Anti- Trachoma Organization 

will serve to promote efficient defense. 

The aims of the organization are set forth in the statutes as 
follows: 

Phe League ~ objects are: (a) To further the cooperation of the 
various organizations for the prevention of trachoma; (b) to 
work with the international public health organizations; (c¢) to 
follow all measures concerning the anti-trachoma campaign, to 
second these measures and to spread them; (d) to organize con- 
ferences, to establish the scientific bases of the anti-trachoma 
campaign, to elucidate problems of the etiology, diagnosis, treat 
inent, extension and prevention of this disease, as well as_ the 
scientific and social questions therewith connected, finally to pre 
pare the necessary legislative measures 

The Executive Committee of the organization is as follows: 

President: Dr. leamil de Grosz, elected for the period of tive 
Vears. 

Secretary General: Dr. bk. Wibaut (Amsterdam ). 

Secretary: Dr. M. Tewtik (Cairo). 

Vice-Presidents: Professor Angelucei (Naples), Professor 
Birch-Hirsehfeld (Nonigsberg), MacCallan, M. D. (London), 
Professor Marquez (chairman of the International (phthalmo 
logical Congress at Madrid), Dr. Morax (Varis), Dr. Park 
Lewis (Duttalo), Professor Szymanski (\Wilna), president of 
the Upper House of Poland. 

Other members of the [Executive Committee: 

Dr. Drandes (Antwerp), Professor Kadlicky (Prague), Pro- 
fessor de Lapersonne (aris), Professor Myashita (Tokio), 
Professor \an der Tloeve (Leiden). 

The representatives of the Hygienic Committee of the League 


of Nations, Dr. Lutrario, former chief of the Italian Medical 
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Department, and Dr. Jitta, chairman of the Dutch Board of 
Health, will join the organization. The representative of the 
“Association Internationale de Prophylaxie de la Cécite” will be 
Professor de Lapersonne (aris) and that of the International 
Ophthalmological Council, Professor Van der Hoeve (Leiden). 

The Executive Committee will hold a session at Budapest in 
June, 1931. The entire organization will hold a general plenary 
session at Madrid in 1933. The United States with its great 
intellectual and material resources is in position to contribute 
enormously to the promotion of the work of the organization. 

In the Rockefeller Institute research is being diligently prose 
cuted to discover the cause of trachoma, while the Oscar Johnson 
Institute in St. Louis a short time ago received a bequest of 
$250,000 for trachoma research. Every sign points to the United 
States as the ultimate solver of the trachoma problem, thereby 
conferring an invaluable blessing upon humanity and eminently 


contributing to the cause of progress and civilization. 





SUMMARY OF OBSERVATIONS AND EXPERIENCES 
VITHL TRACHOMA IN EASTERN KENTUCKY. 


|. A; Stucky, M..D:, 
LEXINGTON; Ky. 


In complying with the request to present a brief summary of 
my observations and experience with trachoma in Eastern Ken 
tucky, it is necessary to call attention to the locality, the people 
and their living conditions twenty-five vears ago, their general 
physical, as well as eye conditions, the work done in their cabin 
homes and in tents carried with us as well as along the roadsides 


and the measures instituted then for their relief. 


lor many years an increasing number of patients with eye dis- 
eases had been coming to my office in Lexington, from the eastern 
part of the State, and being impressed with their genuineness, 
simplicity, honesty and sincerity, as well as the fact that the 
majority of them could neither read nor write, | determined to 
vo into this section and see for myself what the conditions were 
and what was causing the increasing number of eye conditions | 


Was seeing. 


| found a country where the only’ viaducts were aqueducts 
the creek beds—these having known no shaping by the hand of 
man, and when the creek bed became impassable you wound along 
the edge of the stream or over the steep mountains by a narrow 
trail. Among these mountains | found a people who had always 
been Americans and since the days of Daniel boone had changed 
very little, not laborers or salaried folk, but soil owners, home 
inakers, by no means what is known as the “poor white trash” 
of the South, but a race of brave men and women, remains of the 
Revolutionary type. Their homes, rude log cabins, with the loom, 
spinning wheel, lard kettle, candle mold and squirrel rifle, un- 
changed in a hundred years. The women wore sun_ bonnets, 
rode behind their lords and masters, on horse or muleback, and 
stood at the table waiting on the men while they ate. Strange 
old Elizabethan phrases of speech were their common language. 
(ine could not believe without seeing it that such a condition 
could exist in America, but having seen it one would understand 
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why they were uneducated. There were no schools because there 
were no roads; there were no roads because there were no taxes ; 
there were no taxes because there was no money, and so it ran 
these mountain people, pocketed in this section of the wilderness, 
much as Boone saw it and left it, had been sidetracked or set 
aside by civilization as we know it. 

| found full-grown men of powerful body and keen mind, 
showing a breadth of justice and mental view simply astonishing, 
as their total book knowledge would not equal that of a five-year 
old child in the average community as we know it. What did it 
mean? Simply arrested development; their little cabin homes, 
rude huts of one door and no windows, a lean-to chimney, some 
times in the more fortunate families a lean-to room built against 
the side of the cabin, serving for a kitchen, and im such huts as 
these lived families ranging in size from eight to twenty. In 
these one or two rooms they lived, ate, slept, cooked ; the entire 
family often using the same towel for days at a time, drinking 
from the same cup, sleeping several in the same bed, or all lying 
side-by-side on pallets on the floor. [everything they ate was 
cooked in grease, a cooking stove was rarely seen, everything 
being cooked on the open fireplace and large quantities of sor 
ghum molasses with kot soggy bread were consumed with large 
quantities of meats and vegetables cooked in grease, impairing 
their digestion, lowering their body resistance and making them 
an easy prey to any infectious disease. 

Due to the hard labor they had to undergo in ekemg out a 
living from the steep land they must till, they aged rapidly, espe 
cially the women, on whom the harder work most often fell, and 
women of thirty were toothless, wrinkled and haggard, looking 
every day of fifty or sixty. There being very little pasture land 
in this section, few cows were kept, hence milk and butter were 
very scarce. Eggs and chickens were bartered at the little stores 
for cheap calico, thread and such household commodities as they 
could buy. If sugar or canned goods were obtained they were of 
the cheapest variety, which added to their already unfortunate 
circumstances rather than aided them. 

Three elements which constantly presented themselves at the 
first clinics and kept us on the qui vive from start to finish were 
the elements of uncertainty, expectancy and danger, and while 
details cannot be given in this limited time, it must be said that 


the curiosity which led me to investigate this section was lib- 
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erally paid for in these three elements, and in the hard, rough, 
grand and many times perilous journeys 

In none of my clinics or trips in this section, forty-five miles 
from a railroad, did | meet with many cases that | could with 
confidence diagnose as acute trachomatous infection. As | found 
this disease, it was chronic, sometimes months and years inter 
vening between the time of its incipiency and the terminal stage 
of cieatrization with one or several of the inevitable sequel. 

In the beginning trachoma has the appearance of ordinary 
conjunctivitis.” Tf extensive hypertrophy has occurred, if the con 
junetiva cannot be stretched and the blood vessels plainly seen, 
especially if other members of the family, or anyone in the neigh 
horhood with whom the patient comes in contact shows evidence 
of conjunctival cicatrices, | at once convict the patient on circum 
stantial evidence and treat the case as trachoma. It is difficult 
to decide whether a case in the acute stage is trachoma, but if 
the conjunctiva is thickened and intlamed, and there are other 
cases of the disease in the family or neighborhood, the case is 
regarded as suspicious. 

In the second stage, the differential diagnosis between tra 
choma and folliculosis of the conjunctiva is based on my obser- 
vation that in simple follicular hypertrophy (that is, adenoid 
hypertrophy of the subepithelial laver of the conjunctiva) the 
conjunctiva is easily and evenly put on the stretch, the whole 
membrane beimg elastic and the blood vessels visibly outlined. 
Phis is not the case in true trachoma. This pathological diifer 
entiation is applicable in the study of every case. | prefer the 
term adenomatous conjunctiva, masmuch as it covers the ground, 
whether or not there are inflammatory phenomena present, and 
does away with the necessity of distinguishing between follicu- 
losis (without inflammation) and follicular conjunctivitis (fol- 
liculosis plus inflammation ). 

Hyperplasia of the conjunctiva is characteristic of trachoma, 
but not pathognomonic. It is this hyperplasia which causes nu- 
merous fine folds in the membrane, giving it the thickened 
cracked, often tessellated appearance of many papillae crowded 
together, whence the disease gets its name (granular, rough). 
Pannus is pathognomonic of trachoma, being largely if not en- 
tirely the result of irritation by the roughened lids. 

In the first four vears of my semi-annual clinics, as we jour- 


neyed hundreds of miles on horseback or in a springless mountain 
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wagon, stopping at the humble mountain cabins for water or 
directions as to the way to go, sometimes sleeping in these homes 
when overtaken by night, or when the sudden “rising” of the 
creeks or river made continuing the journey unsafe, | have seen 
numbers of cases of trachoma, as evidenced by the gummy ap- 
pearance of the eyelids, or by ptosis of the upper eyelids, photo- 
phobia or profuse lacrimation, and the usual answer to my ques- 
tion, “What's the trouble with your eyes?” would be “Twarn't 
nothin’ much, only jest sore eyes, which gits powerful weak at 
times.” To my next question as to how long this condition had 
existed | would hear, “Oh, I’ve follered havin’ sore eyes fer quite 
a spell; they gits mighty nigh well at times, and then they busts 
out wuss than ever.” Such patients as this did not come to my 
clinics nor seek medical aid, for the pain was not great enough 
nor vision bad enough to prevent their making the “craps” or 
“lumberin’,” and they must live. With no knowledge of farming 
it was hard for them to make a living, hence they were insuf- 
ficiently clothed and fed, and did not have the means or facilities 
to get anywhere for the right kind of clothing, food or medical 
care. The pathos and tragedy of their state was that if they ever 
received help it would have to be carried to them, because they 
were mountain-locked, misunderstood, misrepresented, crowded 
back by a civilization that had never given them a fair chance or 
a square deal. 

After battling with these conditions for four or five years, 
through my semiannual clinics conducted in the cabins, tents 
and by treatments given along the trails as we journeyed, | made 
an appeal (a real S. ©. S.) at the meeting of the American 
Academy of Ophthalmology and Otolaryngology in Indianapolis 
in 1911 for advice and help, with the result that the A. M. A., 
the Kentucky State Board of Health and the U.S. B. P. H. came 
to our rescue and established five temporary hospitals in [astern 
Kentucky, and within ten years the disease was practically ar- 
rested and hundreds saved from a life of blindness and depend- 
ence, 

In 1912 conditions revealed by the U. S. Government reports 
showed that of over 4,000 examined in five counties, 12.5 per cent 
had trachoma.* * 

To my clinics only those with the most painful form of the 
disease would come, and in September, 1912, of the 374 cases 
examined, 113 had trachoma, 40 per cent had corneal ulcer, 25 
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per cent had photophobia, 10 per cent had entropion, 2! per 
cent had symblepharon and 25 per cent had impaired vision 
ranging anywhere from slightly defective to total blindness, all 
of which were sequel of the disease. These patients ranged in 


age from small children in the mother’s arms to old age. 


Trachomatous patients coming into Ellis Island from the Euro- 
pean ports were quarantined, but on a visit to this station, of the 
114 cases | examined, not .5 per cent were comparable in severity 
to the average case | saw at my clinics in the mountains of NKen- 
tucky. Desides the ravages of trachoma, | saw many suppurative 
diseases of the ear, nose and throat with enlarged tonsils and 
adenoids, though probably more of the natives were afflicted 
with trachoma and hookworm and their sequel than any other 


two diseases. 


Phe condition confronting the state and federal government 
was of more than intense scientific interest. It was at once a 
humane and econoniuc one and could not be viewed either from 
a political, sectarian or sectional point of view. 

In these early days, Dr. Herbert Harlan of Baltimore visited 
the government hospital at Hindman, helping and advising in 
the operative work, and later Dr. l. Park Lewis of Buffalo spent 
some time with us, both of these men rendering invaluable aid 
and giving encouragement to all connected with the work. Many 
other oculists were invited to come, but some of them felt that 
if the conditions | had described at Minneapolis, in 1913. existed 
in this section, the eastern part of Kentucky should be quaran 


tined and all the workers with it 


We have seen in our clinical work that® “vitamin A” promotes 
tissue formation, increases the blood platelets, prevents infection, 
notably of the eye, sinuses, air passages and lungs, but a de- 
ficiency of vitamin .\ causes retardation of development, in- 
duces a susceptibility to diseases of eye and ears, causes excessive 
growth of lymphoid tissue and gives rise to dullness or per- 
version of special senses. 

\ deficiency of vitamin |} impairs the appetite and digestion, 
produces constipation, causes subnormal temperature (cold hands 
and feet) and various other manifestations referable to the ner- 
vous system, A proper amount of vitamin B in the diet relieves 
these conditions; a sufficient quantity of vitamin D controls the 
calcium equilibrium and regulates mineral metabolism. A de- 
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ficiency of this vitamin in the diet causes muscular weakness and 
instability of the nervous system, 

The combined deficiency of vitamins A, B and D, especially ot 
A, has been noted in the larger per cent of the cases of trachoma 
treated by me. 

Proper feeding after grattage has given most. satisfactory 
results, in that there were both fewer and milder relapses and 
almost none of the usual destructive sequele. The treatinent of 
trachoma is primarily and necessarily surgical and the immediate 
after-treatment is most important and can only be administered 
by trained assistants, and the patient should have hospital care 


for some days to prevent synechie and other complications. 


Too much cannot be said of the splendid work done by the 
U.S. 2B. PL HL. under the direction of Surgeon John MeMullen, 
but | do not believe his surgical work, which consisted of grattage 
only, would have given the lasting benefit it did had it not been 
for the fact that the patients were kept in the hospitals for some 
days and had a balanced diet while they were being treated, thus 
building up their body resistance and teaching them how to live. 
For a great majority it was the first time they had ever had a 
practical demonstration of nutritional, sanitary and hygienic 
living, and during the time of their stay in these hospitals they 
learned much of value to them when they went back to their 
little cabins. 

With the character of physical and mental Anglo-Saxon stock 
we had to deal with in the mountains of Kentucky, | stated in 
the beginning that | felt confident the disease could be arrested 
and eradicated by the methods used in the floating ophthalmic 
hospitals of Egypt, but in order to do this effectually we must 
have the combined efforts of the medical man, the trained nurse 
and the school teacher. After about fifteen years of active work 
we see today not one-tenth of the active cases of trachoma with 
which we had to deal in the beginning. 

lor the past three or four years, instead of the five temporary 
hospitals, the United States Government co-operating with the 
Kentucky State Board of Health has maintained only one tra- 
choma hospital, with a capacity of thirty patients, at Richmond, 
Madison County, in the foothills of the mountains of Eastern 
Kentucky, and this, under the direction of Dr. Robert Sory, is 
able to care for the remaining active cases of trachoma seeking 
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treatment. Here, in addition to the necessary surgical and medical 
treatment, they have a balanced feeding and are taught by pre- 
cept and example proper sanitary and hygienic living, having 
ample room for outdoor life in the fresh air and sunshine. 

Phe average case of trachoma which has come to me in the 
last five years is an acute exacerbation of the chronic diseas« 
and is a pitiable picture, intense photophobia, lids swollen with 
well marked episcleritis and keratitis, often with marked pannus, 
the everted lids showing a mass of soft, acutely inflamed con 
junctiva on top of a fibrous, papillary or hyperplastic condition 
with a vascular fungus appearance, The iris 1s usually thickened, 
presenting a muddy appearance and showing no reaction to light, 
a typical pieture of conjunctivitis, keratitis and iritis. Such cases 
are treated by instilling a local anesthetic, usually 2 per cent 
butvn solution, in the eves at mtervals of three to five minutes, 
for three or four times; then the everted surface is grattaged 
and touched with a solution of trichloracetic acid on a cotton 
covered applicator, the grattage continuing until the bleeding 
stops. The grattaged surface is then gently touched with a 5 per 
cent mereurochrome solution, applied in the same manner as the 
trichloracetic acid, and the eves irrigated and oimtment applied. 
lf the pain following the treatment is not relieved by the 
local anesthetic the patient may be given an anodyne— with 
instructions to bathe the eves frequently with equal parts of 
saturated solution of acidi boracic and normal saline. [| seldom 
use the lapis divinus peneil as | tormerly did. For the iritis and 
intense photophobia, protein therapy, injections of milk either 
natural or artificial, have given gratifying results, 5 cc. being 
viven an adult and repeated every second or third day until there 
is no reaction, Dietary treatment consists of a well balanced 
diet: whole wheat bread or corn bread of unbolted meal, green 
vegetables, fruits and milk, with at least one drachm = of cod 
liver oil daily before meals. This treatment must be rigidly ad- 
hered to for from three to six months, and in patients who have 
followed this regime | have few recurrences of the disease. 

Gi. HH. Bell (Arch. Ophth., Feb., 1924) shows conclusively the 
influence of diet in many clinical cases of corneal ulcer, kerato- 
malacia, glaucoma, choroiditis and other ocular diseases, and the 
same positive statement may be made of trachoma. The condi- 
tion found in nearly all the cases | have seen is that of hypo- 


alkalinization and hypo-caleemia or acidosis, rapid and satisfactory 
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results following the remineralization and giving of food rich 
in minerals and in vitamins A, B and LD. Clinical observations 
confirm the inherited tendency to the disease, and prenatal care, 


especially as to feeding, should be given the expectant mother 


who has trachoma. 

[ have never seen trachoma in its endemic, epidemic or pan- 
demic form, and | have never seen a case in which there was 
unmistakable evidence that 1t was contracted by contact with one 
having trachoma. | believe genuine trachoma will eventually be 
proved to be a deficiency disease, a term sanctioned by custom 
and embracing disorders due to faulty or ill-balanced food, 

I am still of the opinion that trachoma begins as an adenoma 
tous conjunctival irritation, due to improper feeding and im- 
paired metabolism, and [ join with a united profession in the hope 
that we are near to isolating the specific etiological factor in its 


pre duction. 
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RECENT STUDIES ON BACTERIUM GRANULOSIS: 
ITS SIGNIFICANCE IN HUMAN TRACHOMA. 


PETER K: Oxrrsky, M. D.;7 


NI \ YORK. 


\t the first meeting of the International Union Against 
Prachoma, held in Geneva last July, the writer presented a paper’ 
in which the work of Noguchi together with its later elaboration 
by others was reviewed and the relation of Bacterium granulosis 
to human trachoma was discussed. 

In this communication [| shall summarize the views expressed 
at the Gaeneva meeting and include the results of later experi 
ments, all of which relate to the subject to be discussed today. 
| owe thanks to your president, Dr. William Hl. Wilder, for the 
privilege and honor of waking part im the symposium of the 
\cademy. 

Phe earlier work of Noguchi is now too well known to require 
a detailed deseription. [| wish to recall, however, his’ selection 
of five patients among American Indians who were afflicted with 
trachoma climeally and pathologically indistinguishable from the 
disease in the old world. The suspensions of conjunctival tissue 
of the patients vielded, after artificial cultivation, a number of 
nucroorganisms of which only one species, hitherto undescribed 
was pathogenic for monkeys and apes, inducing in them a gran 
ular conjunctivitis closely resembling trachoma in man. Four of 
the five cases vielded this nucroorganism, called by Noguchi 
Bactervan granulosis; the fifth (No. 2)" from whom the micro 
organism was not obtained, was the one later reported by Lind 
ner’ as being tree from lesions. At that time Lindner pronounced 
two available patients of the remaining four as having typical 
trachoma. 

Noguchi described Bactertnm granulosis as a motile, aerobic, 
(jram-negative, minute bacillus with a single polar flagellum and 

Read before the Eye Section of the American Academy of Ophthal 
mology and Otolaryngology, thirty-fourth annual meeting, held at Chicago, 
October 27-30, 1930 
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with distinctive fermentation reactions; growing best at 15 to 30 
degrees C. on blood agar plates or in leptospira medium. The 
organisms formed small, semi-transparent, shiny and bluish-gray, 
moist colonies. Noguchi reported that after production, by means 
of cultures, of the experimental disease in one eye of each of 
several monkeys, characteristic infection followed in the other 
eye, and, in addition, that the microscopic changes in the con- 
junctivee of the affected monkeys corres} mded closely with those 
of human trachoma, The absence of pannus in the experimental 
disease was not considered significant, since earlier observers? ' 
had not been able to produce it in monkeys and apes after inocu- 
lating human trachoma tissues. Noguchi also stated? that the 
organisms could be isolated from the affected animals, and bacilli 
resembling them could be seen in stained film preparations of 


human and monkey trachomatous tissues. 


A number of observers in different parts of the world have 
reported, during the past two years, confirmation of Noguchi’s 
findings. In the United States specifically pathogenic strains of 
Bacterium granulosis were isolated from cases of trachoma in 
man by Finnoff and Thygeson,’ in Denver, Colo.; by Tilden and 
Tyler,® in Arizona; by Olitsky and Tyler,’ in New York, and 
by Kendall,* in Chicago. In the old world, Addario® recovered 
the microorganism from cases of trachoma in Italy and believed 
he had induced in man characteristic trachoma with a culture 
received from the Rockefeller Institute. \ddario’s culture was 
tested at the Institute and was found there to be active in a 
rhesus’ conjunctiva, producing granular conjunctivitis. Stepa- 
nowa and Azarowa'” isolated the microorganism specifically path- 
ogenic for monkeys, from cases of trachoma in Russia. Weiss"! 
found an organism corresponding to Bacterium granulosis in a 
patient at Tunis, which “produced granulations on the upper 
tarsal conjunctive and in the cul de sacs” of two Algerian magots. 
Recently Lumbroso’’ reported the cultivation of a similar bac- 
terium from five out of seven Tunisians having trachoma and 
the production, with a culture, of characteristic granular con- 
junctivitis in a magot. That successful cultivation is not easy 
is, however, shown by the failures cited by Weiss." 

Certain previously undescribed properties of the microorganism 
are recorded in the articles by Finnoff and Thygeson® and by 
Tilden and Tyler.'* For example, after prolonged artificial culti- 
vation, but not after recent isolation, the bacterium may grow in 
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dextrose broth or on nutrient agar, though the growth is more 
abundant if Noguchi's carbohydrate mixture? plus horse blood 
or rabbit hemoglobin has been added.'’ It has been determined 
that Bacterium granulosis is Gram-negative (as opposed to the 
finding of Morax'): that in culture media indol is not formed; 
that nitrates are reduced to nitrites, and gelatin is not lique- 
fed, (ther properties reported concern the prolonged via- 
bility of the organism in leptospira medium, at least six months; 
its sensitiveness to heat, 10 minutes at 57° C. being sufficient to 
kill it, and the harmtul effects of cocaine on its growth.°'* The 
last fact is Important in view of the common use of cocaine for 
anesthesia; it may explain the negative results of cultivation 


experiments by some observers. 


In respect to animal inoculation experiments, the recent reports 
reveal that Bacterium granulosis could be maintained in culture 
and in monkeys for three vears and could then induce in the 
rhesus the experimental disease,’ and that, moreover, a patho 
venice strain could be recovered from the lesions of a chimpanzee 
three vears after moculation. In connection with human tra- 
choma, the recent article by linnoff and Thygeson® states that 
Bactertum granulosis is not found in non-trachomatous diseases 
of the conjunctive and that, from the standpoint of diagnosis, 
the finding of the organism is more characteristic of trachoma 
than is the presence of inclusion bodies, because it can be isolated 
in the later stages of the disease when inclusion bodies are usually 


absent, 


RECENT INOCULATION ENPERIMENTS, 


Phe work of Noguchi has been elaborated by transmission 
experiments with material derived from trachoma patients and 
with cultures of Bactertum granulosis. The tests were done with 
the collaboration of Mr, Tyler and the materials from patients 
] 


were obtained through the effective cooperation of Dr. Martin 


Cohen, to whom we are grateful for many kindnesses. 


One series of tests made by Noguchi required further investi- 
gation since he reported? that he was unsuccessful in inducing 
the experimental disease in four rhesus monkeys and two apes 
moculated with human materials. This led to an assumption by 
others that except with cultures Noguchi was definitely unsuc- 
cessful in inducing experimental trachoma. The assumption rests 
on insecure grounds, for Noguchi made only two tests on six 
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animals under unfavorable conditions: in one of the experiments 
the human tissue was kept nine days in vitro before moculation. 

We,’ continuing Noguchi’s work, have induced the experi 
mental disease in monkeys by repeated swabbing with conjuncti 
val secretions, and by a single injection of a suspension of tissues 
from human trachomatous cases. Indeed, Bacterium granulosis 
was isolated not only from the human material inoculated into 
monkeys, but also from the conjunctive of such attected animals. 

Other transmission experiments relate to different modes of 
conveying infection to the conjunctive of monkeys. 

Conveyance by C ontact. Noguchi described the progression 
of lesions in monkeys injected with Bacterinm granulosis as pro 
ceeding from the upper to the lower evelid of the inoculated eve, 
and then to the conjunctiva of the uninoculated eve. The infer 
ence is that after infection occurs, the later processes develop 
from contact with the lesions or their secretions. 

In two experiments, of which descriptions have been pub 
lished,’ the simple caging together of four monkeys with clear 
conjunctive and four animals showing granular conjunctivitis 
induced by Bacterium granulosis, brought about) experimental! 
trachoma in all the exposed monkeys. Finnott and VThygeson 
have recently confirmed the finding that monkeys may be infected 
by contact. 

Conveyance by Swabbing Secretions—We* have also noted 
that experimental trachomatous conjunctivitis ts induced when 
secretions from monkeys showing Bacterium granulosis con 
junctivitis are taken on cotton swabs and transferred on each of 
six consecutive days, directly, by rubbing, to the clear conjunctiva 
of macaques. 

Conveyance by Swabbing Cultures —In a similar” experi 
ment,'* the datly swabbing of the conjunctive with cultures of 
the microorganism, instead of secretions, also induced the experi 
mental disease in monkeys. Under identical conditions, saline 
solution of uninoculated leptospira medium proved imnocuous, 

Convevance by Instillation of Cultures or Tissues—We'? have 
shown, in addition, that the instillation of cultures into the con 
junctival sac of normal rhesus monkeys on each of eight con 
secutive days, followed by gentle rubbing of the eyelids after 
each instillation, gives rise to characteristic granular conjuncti 
vitis. On the other hand, in parallel experiments! in which the 


daily instillation was not follow ed by massage of the eyelids, the 
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monkevs were not atfected, bv way of contrast, however, the 
repeated daily instillations of suspensions of conjunctival tissue 
freshly removed from lids of animals exhibiting Bacterium gran 
losis conjunctivitis, induced in normal rhesus characteristic ex 
permental trachoma It appears, therefore, that some myjury, 
even ol slight degree such as May he produced by rubbing the 


lids or by the presence of bits of tissue in the conjunctival sac 


is necessary before successful implantation of the microorgan 
ism may be attained 

ln planning the foregoing experiments. we tried to imitate 
the way in which the incitant of trachoma might be implanted 
on the conjunctiva of man, that is, by contact or by rubbing the 
evelids.!” The results of the tests indicate that Bacterium granu 

vis infection of monkeys can he secured by both means. 

( mice of Infeetion with Human AMaterials—We'' have 
found that monkevs can be infected with the conjunctival secre 
lons or tissues of human cases by repeated daily swabbing with 
Wl by single subconjunctival injection of the tis 
un Phe details of the tests have already been deserbed.! 1! 
\Ithough direct transmission of trachoma from man to monke 

s been accomplished by several investigators,* | the significant 
results of these experiments are the successful conveyance of 
infection to monkevs with, and the tsolation of Bectertum granu 
from the same trachomatous material. 

Lmav add here that Pacterinm granulosis induces In monkey 
eranular conjunctivitis, which is) indistinguishable from that 
caused by the moculation of human trachomatous tissues. Sev 
eral ophthalmologists have examined the eves of the affected 
animals, and some have called the condition experimental fol 
liculosis, others trachoma. It is important to note that the ma 
terial injected into the conjunetive of the monkeys is derived 
from characteristic cases of human trachoma and of no other dis- 
ease. It is therefore paradoxical to conceive that the animals 
respond to the inoculation of trachomatous material with a dit 
ferent disease. 


SEROLOGICAL STUDIES. 


Phe serological reactions of Bacteriim granulosis are being 
investigated by Dr. Tilden. Preliminary experiments with rabbit 
immune sera prepared by the injection of cultures grown on 
semisolid medium appeared to indicate that the antigenic prop- 


erties of Bacterium granulosis were rather weak and irregular. 
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One rabbit, after cight injections, seven intravenous (2-3 cc.) 
and one intraperitoneal (10 ce.), yielded a serum which had a 
titer of only 1:1. Another serum, after thirty injections of 5-6 
cc., twenty intravenous and ten intraperitoneal, had a titer of 1:64. 
These sera were two years old when tested, but fresh pooled 
sera, similarly prepared, had a titer of only 1:16. It has proved 
possible, however, to prepare highly potent immune sera by inject 
ing rabbits intravenously at five to six intervals with five grad 
ually increasing doses (1 ce. to 5 ce.) of heavy suspensions of 
Bacterium granulosis grown on freshly prepared nutrient agar 
in Blake bottles. Such sera have agglutinated fourteen strains 
of Bacterium granulosis so far tested in dilutions of 1:256 to 
1:1024 and are highly specific, having caused no agglutination 
of the common bacteria found in the conjunctival secretions or 
tissue of man or monkey (1/. albus, M/. aureus, Bo xerosis, 
B. influenzae), or of numerous (Giram-negative bacteria from the 
samne source. 

It is important to note, however, that the sera of sixteen 
monkeys which had developed marked granular lesions after 
subconjunctival inoculation of the organism have caused 
agglutination in one instance only, that of a rhesus) which 
had had five intravenous injections of cultures during the month 
prior to the subconjunctival inoculation. The titre of this mon 
key’s serum was 1:2. This fact may be correlated with the 
results of tests on sera from 24 cases of human trachoma 
in which no agglutinins for the microorganism were found. Com 
plement fixation tests are so far indecisive, inasmuch as an anti 
gen of sufficiently low anticomplementary titre and high specific 


binding power has not as yet been obtained. 
INCLUSION BODIES. 


The significance of inclusion bodies in trachoma has been dis 
cussed elsewhere,’ the conclusion reached being that the cor- 
puscles hitherto described are neither specific nor characteristic 
of typical inclusion bodies, such as are found in many filterable 
virus diseases. In a more recent summary of the subject, Weiss"! 
cites an extensive literature that maintains this consensus of 
opinion. 

Nicolle, Cuénod and Blaizot’® advanced the hypothesis, which 
has not been confirmed by others,"' that trachoma is caused by 
a filterable virus. Cuénod and Nataf,* in reviewing the work 
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of Nicolle and his coworkers, state that the “virus” is rapidly 
destroyed by heating at 50° C., by desiccation, and in eight days 
by glycerol. These are not the usual properties of true filterable 
viruses. Moreover, Cuéenod and Nataf believe that the results of 
filtration experiments do not eliminate from = consideration a 
“morphological microbic agent microscopically visible.” This 
opinion is supported by the fact that thus far Dr. Knutti of our 
laboratory has not found in the materials derived from experi- 
mental and human trachoma any such inclusion bodies, cyto 
plasmic or intranuclear, as are characteristic of many filterable 


virus diseases. 
SPONTANEOUS FOLLICULOSIS IN MONKEYS. 


Phe occurrence of spontaneous follicular conjunctivitis mm mon 
kevs has been noted by Nicolle and Lumbroso,'® and Wilson" 
believes that in most cases the inflammation is that of a simple 
folliculosis and certainly not of trachoma, However, this may be, 
it is generally agreed by investigators that the spontaneous affec 


tion should not be confused with experimental trachoma. 


With regard to imoculation of trachomatous material, one 
should adhere to Nicolle’s principle’® of carefully examining ani 
mals and employing only such as have smooth conjunctive for 
proper interpretation ot experimental procedures. 

The problem of folliculosis in monkeys is now receiving our 
attention, So far no monkey of our normal stock has developed 
the spontaneous disease during a long period of observation. We 
have noted that in a certain dealer's stock a varying number of 
monkeys are affected at different times. A recent inspection of 
over 250 monkeys, nevertheless, kept at the same and at other 
dealers’, failed to disclose any Case of spontaneous folliculosis. 
leurthermore, Bacterium granulosis was recovered from none of 
eleven monkeys showing the disease. Finally, as has been al- 
ready deseribed,! cross-immunity does not appear to exist between 
the spontaneous granular condition and experimental trachoma- 
tous conjunctivitis. 

SUMMARY AND CONCLUSIONS, 

l-rom the work of Noguchi and the later experiments of our- 
selves and others elaborating his findings, it appears that Bac- 
ferium granulosis is a newly discovered species of microorganism 


which thus far has been recovered only in human trachoma and 
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in experimental trachomatous conjunctivitis of monkeys and apes 
induced by the inoculation of cultures of the bacterium or of 
human material containing the organism. 

The microorganism produces in monkeys and apes a chronic 
granular conjunctivitis which closely resembles trachoma in 
man. The fection of monkeys by Bacterium granulosis can he 
secured in several different ways. One is by transfer of the dis 
ease from an infected to an uninfected eve in the same animal, 
and another by caging together infected animals with monkeys 
having smooth conjunctive. These modes of infection are the 
counterpart of the process occurring during the evolution of 
human trachoma. Still other methods of conveying the infection 
are repeated transfer, by swabbing, of the conjunctival secretions 
of affected monkeys to the conjunctive of normal animals and 
repeated instillations of cultures followed by rubbing the evelids 
or simple repeated instillation of suspensions of affected tissu 
of monkeys. Finally, the experimental disease can be produced 
by single subconjunctival injection of cultures. It is important 
to note that pathogenic strains of Bacterium granulosis can | 
recovered from the granular conjunctivitis induced by any of thi 
procedures. 

Of equal significance is the fact that human trachoma can he 
transferred to monkeys by repeated swabbing with secretions and 
by single subconjunctival inoculation of suspensions of tissues 
The clinical and pathological appearance of the experimental dis 
ease thus effected is identical with that of the disease produced 
by cultures of the microorganism. Furthermore, Bacterimn gran 
ulosis can be cultivated from the same trachomatous material! 
used for successful inoculation of monkeys and also from ani 
mals so infected. 

In conclusion, the work reported by Noguchi and his followers 
indicates that there ts a close relationship of Bacterium granulosis 
to human trachoma. 
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STUDIES ON BACTERIUM GRANULOSIS IN) RELA- 
TION TO TRACHOMA: ITS PATHOGENICITY 
FOR VARIOUS MONKEYS AND APES. 


CHARLES Welss, Pu. D., M.D., 


St. Lot iS. 


A careful examination of the protocols of the earlier workers 
on the etiology of trachoma for data on the relative suscepti 
bility of various species of apes and monkeys to infection with 
the “Virus,"¥ or infectious agent, of human trachoma, reveals a 
divergence of opinion. It is readily realized that many factors, 
such as the technic of inoculation, the freshness or virulence, and 
the dosage of the virus used in the transmission experiments, the 
individual resistance of the animal and other unknown factors 
determine the success or failure of a given inoculation.’ More 
over, there are no definite criteria as to what experimentally 
reproducible changes in the conjunctiva of monkeys are to be 
regarded as equivalent to trachoma in man, Some authors?” ‘ 
consider the presence of secretion, inflammation and of Prowazek 
Halberstaedter epithelial-cell inclusions as the criteria for the 
diagnosis of trachoma; others’ " regard these findings as evidence 
of a secondary virus infection, and a third group’ ** considers the 


follicles or granulations to be the specific lesions 


Noguchi's recent discovery'’ of a bacterium which can be arti- 
ficially cultivated and which induces certain granular lesions in 
the conjunctiva of monkeys opened a new approach to this field 
of investigation. As will be seen from Table 1, Noguchi and his 
associates, Tilden and Tyler,’’ worked with rhesus monkeys in 
numbers far exceeding any previously recorded in similar studies. 


*From the Department of Ophthalmology, Washington University 
Scho | of Medicine, St. Louis, Mo. 

Aided by a grant from the Committee on Scientific Research of the 
American Medical Association. 

*The term “virus” is here used in the French sense, signifying the 
infectious agent as contained in material removed from human lesions 


without reference to filterability. 
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They succeeded in inducing active, progressive lesions which last- 
ed eight months or longer, in the conjunctiva of 19 per cent of 
a total of 159 animals ( M. rhesus) and transient lesions (granu 
lations which receded before the eighth month) in an additional 
34.5 per cent. Their results in ten chimpanzees were as follows 
progressive lesions lasting eight months or longer in three ot 
the animals, and transient lesions, receding before the eighth 
month, in five. Two of the ten chimpanzees tailed to react. Thes 
statistics compare favorably with the findings of previous inves 
tigators working with fresh trachoma virus obtained directly 
from trachomatous lesions. However, the long periods of incu 
bation (up to 150 days) reported in the above studies are in 
striking contrast to the very much shorter periods (two to twen 
tv days) observed by other writers in direct inoculations from 
human trachoma into human subjects and various species of 


monkeys.'* ** 14 15 1¢ 


During the past two vears® we have repeated some phases of 
Noguchi’s work as part of an investigation on the etiology of 
trachoma. We have worked with three strains of DB. granulosts, 
kindly furnished us by Dr. Flexner of the Rockefeller Institute, 
and later with two others, one isolated by ourselves while work 
ing at the Pasteur Institute of Tunis.’ and the other in out 
laboratory at Washington University. We employed 28 rhesus 
monkeys, 2 Macacus inuus (Algerian magots), 1 baboon, and 1 
callitriche. These animals were kept in clean, galvanized metal 
cages provided with removable wire bottoms of large mesh to 
allow feces to fall through into removable metal drawers which 
contained wood shavings. The animals were given a well 
balanced diet of fruits, vegetables, cooked cereals, and in addi 


tion cod liver oil two to three times each week. 


Noguchi's technic of conjunctival injection Was followed nn 
every detail, as described in his monograph and as later amended 
in the notes sent by Dr. Flexner. The technic suggested by lit 
sky'* of massaging the monkeys’ lids was also used in the latter 
part of the work. A few of the animals were injected two or 
three times at intervals of several months, whenever the first o1 


second injections proved to be negative. 


*We wish to acknowledge our appreciation ot the kindness of Parke 
Davis & Co., and of Eli Lilly & Co., who supplied us with the horse blood 


and serum used in the preparation of our culture medium. 
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Several selected proto ols as examples of the types of lesions 


mduced are even below 
PROTOCOLS 


Series |. Inoculation with 13. granulosis (strain Tunis ). 


experiment 1 \n Algerian magot, species Macacus imuus, 
named “Washington,” was injected at the Pasteur Institute in 
Punis, July 4, 1929, with a freshly isolated strain. Only the right 
eve Was injected with a 72-hour-old culture grown in leptospira 
] ] 


broth, 


in the manner described by Noguchi. On the sixteenth 
day there were visible in the conjunctival cul-de-sacs and in the 
superior tarst of both eves a few fine seattered granulations which 
burst easily. Inflammation was present at the imternal angles, 
also marked edema of the lids, but no secretion, On the thirty 
third day both eves showed granulations persisting on the 
superior and interior palpebral conjunctive. The lesions began 


~ 


to regress on the fiftieth day and had disappeared on the nine 
eth day after myection 

experiment 2 \ second Algerian maggot, named “Zena,” was 
mjected with the same culture, at the same time and in a similar 
manner. Phe results were essentially the same, excepting that 
only the inoculated eve presented a few granulations on the in 
ternal and external extremities of the upper lid on the thirty 
third day. The tinal outcome was similar 

experiment 3 \ young male chimpanzee, “Joe,” was in 
jected on August 15, 1930, with the same culture, after it had 
heen transported to St. Louis and after frequent transplantation 
in leptospira broth. The injection was made into the right eve 
with a 40-hour growth in) Rivers’s hemopeptone water. The 
culture was injected subconjunctivally into the superior retro 
tarsal fold and into the superior bulbar and inferior palpebral 
conjunctive. Phe cornea was searified with the hypodermic 
needle and the lds massaged, as suggested ly (litsky. (on the 
fifth day after injection there was marked edema of the injected 
site. The left eve was normal. On the sixteenth day the right 
eve presented three or four small colorless follicles on the fold 
leading to the caruncle and mild inflammation. Qn the 29th day 
both eves showed two tiny follicles on the same fold. The con- 
junctive of both eyes returned to normal on the forty-ninth day 
and remained so up to the one hundred twenty-fourth day, when 
the animal was used for another test. 
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experiment 4+.—On January 16, 1930, a mature, female baboon 
was injected subconjunctivally with a 48-hour growth of the 
same culture (Tunis 34), grown in leptospira broth. Both the 
upper and lower lids of the right eve were injected. On_ the 
ninth day there was some edema and a mass at the site of 
injection. The conjunctive of the left eve were slightly irritated. 
The lesions did not progress and on the eighty-fourth day both 
eyes were normal. The same strain was reinjected on April 11, 


1930, with negative results. 


Series II. Inoculation with [}. granulosis (Strains “.\" and 


“B.” Rockefeller Institute). 


Experiment 5.—Rhesus monkey No. 1, male, possibly four 
years old, was injected April 30, 1929, with B. granulosis “.\" 
(first culture sent from Rockefeller Institute). .\ portion of the 
contents of the original vial was injected into the right eve. On 
the tenth day there was edema and hyperemia at the site of 
injection and on the conjunctiva of the lower lid. The first 
appearance of follicles (three to four in number) was noted on 
the seventy-first day, on the superior margin of the tarsus, in 
the form of a horizontal ridge. Congestion and intlammation 
were present. The uninoculated eye became involved on the 
seventy-eighth day and showed two small follicles on the superior 
edge of the tarsus. Moderate swelling and edema. The lesions 
regressed slowly, and on the one hundred sixty-seventh day both 


eyes were normal but for a mild congestion of the cul-de-sacs. 


Experiment 6.—On October 3, 1929, the same baboon used 
in Experiment 4, whose eyes were now entirely normal, was 
injected in the other eve (left) with a four-day-old culture of 
B. granulosis, strain “DB.” On the sixteenth day there were 
visible three or four fine, somewhat transparent follicles in the 
upper cul-de-sac of the injected eye. The unimoculated eve pre 
sented a slight edema of the lower palpebral conjunctiva and 
four or five follicles in the superior cul-de-sac. The tarsi were 
clear. On the fifty-sixth day both eves showed four tiny follicles 
on the fold of conjunctiva leading to the inner canthus and 
above the tarsus. The conjunctiva of the lower lid was normal. 


Both eyes had returned to normal on the eighty-sixth day. 


Series III. Inoculation of chimpanzees with cultures of B 


granulosis (strain “B,’ Rockefeller Institute). 
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experiment 7.—.A young female chimpanzee, named “Mary,” 
was injected December 3, 1929, with a 72-hour-old culture of 
B. granulosis “" grown in leptospira medium. (This was the 
second culture received from the Rockefeller Institute.) The 
right eve only was injected, using 5 per cent cocaine as an anes 
thetic; the technic of Noguchi was followed. On the fourteenth 
day a mass was still visible at the site of injection. There were 
mild edema and congestion, but no follicles and no hyperplasia 
of the conjunctiva. On the one hundred and eighth day the plica 
semilunaris of the inoculated eve presented one or two follicles 
and there was hyperemia of the inferior lid. The other eye re 
mained normal. On the one hundred fifteenth day the follicles 
had disappeared. 

experiment &.— Another young chimpanzee (a male named 
“Joe™) was inoculated with the same culture at the same time 
and in a similar manner, The observations made on the four 
teenth day were essentially the same as those made on “Mary.” 
\ few reddish follicles were first observed on the thirty-fourth 
day at the external angle of the eve on the surface of the tarsus. 
\ few small discrete follicles were also present in the superior 
cul-de-sac and there was much congestion of the conjunctiva. 
Vhese follicles persisted and were still visible on the ninety-third 
day, when the uninoculated eve first became involved, and pre 
sented two or three colorless follicles on the conjunctiva of the 
lower lid. The lesions now regressed and by the one hundred 
forty-fourth day both eves had returned to normal. 

Series IV. Inoculation of a chimpanzee with material obtained 
from active lesions in a case of human trachoma. 

experiment 9.—\ young female chimpanzee, named “Annie,” 
was injected December 19, 1929, with an emulsion of bits of 
tarsus, and bulbar and palpebral conjunctive as well as follicles 
excised from an old active case of trachoma with scars, pannus 
and Vrowazek epithelial cell inclusions. This material was in 
jected into the right eye under cocaine anesthesia in accordance 
with Noguchi's technic. The conjunctiva of the left eve was 
scarified with a hypodermic needle but no material was injected. 
(in the fifth day there was no change visible in either eve. The 
next examination was made on the sixteenth day after injection, 
when the right eve presented a mucopurulent secretion of the 
lower lid, and especially of the fornix, The superior tarsal con- 


junctiva was red and a few follicles were present on the fold 
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of mucous membrane leading to the inner canthus. The imitlam 
mation was quite marked, and was even worse on the eighteenth 
day. At this time the mucous membrane of the lower lid was 
drawn completely into folds. The uninoculated (left) eye now 
was definitely involved and showed a hyperplasia and papillary 
hypertrophy of the conjunctiva of the lower lid, beginning with 
the lid margin. ©n the twenty-sixth day the inoculated (right) 
eye presented eight follicles in the lower fornix; the mucous 
membrane was thrown into folds and inflamed. .\ few follicles 
were visible at the upper edge of the tarsus of the upper lid. 
\bout the thirty-ninth day the entire surface of the lower con 
junctiva of both eves was thrown into folds and profusely coy 
ered with follicles. The capillaries were visthle only at the cde 
of the lid. There were also several follicles over the plica sem 
lunaris and all over the surface of the tarsus, especially at its 
superior border. The conjunctivie appeared dusky, salmon col 
ored. On the fifty-first day a Vrowazek-Halberstaedter body was 
demonstrable in the conjunctival scraping of the right eve. “Thre 
lesions continued to progress and on the one hundred twelith day 
the cornea of the right eve was searified by means of a hypo 
dermic needle and the lids were massaged in an attempt to 
evoke pannus formation by such irritation. The examinations 
made on the one hundred forty-fifth, one hundred seventy-sixth 
and one hundred ninety-sixth days after moculation showed that 
the lesions had become quiescent. The final examination was 
made July 31, 1930, six and one-half months after inoculation 
There were visible at this time a number of discrete, sagolike 
follicles, 2 mm. in size, on the superior and inferior palpebral 
conjunctive of both eves, in the fornices, and on the surfaces 
of the upper tarsi. Some fibrinous secretion was present. The 
follicles in the right eve seemed somewhat vesicular and had a 
glassy appearance. No signs of pannus were observed in either 
eye. The animal died August 20, 1930 (the two hundred sixteenth 
day of the experiment). \\ pathological examination, made by 
Dr. MeCordock of the Department of Vathology, Washington 
University, revealed pulmonary and visceral tuberculosis, intes 
tinal intussusception, peritonitis and rupture of the tuberculous 
process into the bronchus. Histological studies of the eye are 


given in the text. 


An examination of these protocols shows that various strains 


of Bacterium granulosis were capable of inducing in some mon- 
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kevs a type of granular conjunctivitis similar to that described 
by Noguelt. The lesions in our animals, however, were all of the 
mld and transient type—i. e., never very extensive and never 
persisting more than four months. \Varving degrees of edema 
and inflammation accompanied these follicles or granulations, 
but no thickening or loss of transparency of the conjunctiva or 
evidence ot SECTCLION Were observed, The results May be sum 


marized as tollows 


FABLE 11 RESULTS ()| INJECTION ()| VARIOUS 
‘ONKEYS AND CHIMPANZEES WITH ‘Cl rURES 
() DAC TERRIUM GRANULOSIS 
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- % himpan ees (1 injected twice, the other 3 times) 
1 Callitriche 
* Infection attempted twice * Calculated on the basis of total 
* Infection attempted three times number of attempts at infection 


**** Furnished by Drs. VFinnoff and Thygeson.?* 
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In a series of 28 rhesus monkeys (3 of them being injected 
more than once, making 32 attempts in all) there were & suc 
cessful infections. Two Algerian magots, similarly injected, de- 
veloped granular lesions. One baboon and one callitriche were 
also used. The baboon was injected three times and showed 
transient follicles twice. The callitriche was injected once but 
the result was negative. 

In view of the fact that it has been suggested in the litera 
ture’ °° that chimpanzees are more susceptible to inoculation with 
material from human trachoma, three young chimpanzees were 
employed in transmission experiments. Two of these, named 
“Joe” and “Mary,” were injected with cultures of B. granulosis 
(strain “B,” Rockefeller Institute), which had been grown for 
seventy-two hours in leptospira broth, | third, “Annie,” was 
injected in a similar manner with an emulsion of bits of tissue 
(tarsus, conjunctiva and follicles) freshly removed from a pa 
tient with chronic, active trachoma, showing scars, pannus and 
Prowazek inclusion bodies. The details are given in Protocols 
7 to 9. 


It will be seen from these protocols that the result obtained 
with the fresh trachomatous material was strikingly different 
from that obtained with cultures of I}. granulosis. The animals 
injected with B. granulosis developed a few small transient fol 
licles on the tarsal and palpebral conjunctive of the upper lids, 
while the one injected with the human material presented a pic 
ture which clinically and histologically showed a much stronger 
resemblance to human trachoma. The gross appearance of the 
lesions of this chimpanzee parallels closely the description of 


experimental trachoma induced by Taborisky*! in human subjects. 


It is of interest to note in this connection that attempts to iso- 
late B. granulosis from the material removed from the conjuncti- 
val lesions of the patient as well as from those of the chimpanzee 
were unsuccessful. 

Chimpanzee “Annie” unfortunately died on the two hundred 
sixteenth day of the experiment from intestinal and pulmonary 
tuberculosis. The histological sections of the conjunctiva show 
what many authorities accept as a typical picture of human tra 
choma. We are indebted to Dr. Harvey D. Lamb, assistant pro- 
fessor of ophthalmic pathology, Washington University, for the 


following report: 


PRACHOMA 243 


“Chimpanzee ‘Annie.’ Listological report on eyelids obtained 
postmortem : 

| pper Rk. evelid (the injected lid). The conjunctival surtace 
is finely roughened with small areas of papillary hypertrophy 
and many shallow epithelial invaginations having an underlying 
slight infiltration with small Iwmphoeytes and plasma cells; many 
young fibroblasts and new connective tissue, containing many 
small capillaries, are seen. Near the upper end of the tarsus 
the layer of infiltrated inflammatory cells becomes thicker and 


plasma cells and histicn vles are adade 


“Lower R. eyelid. The conjunctival surface near the lids ts 
roughened and shows epithelial invaginations, some of which are 
very deep. All this area shows a thin layer of dense infiltration 


7 


with smal Ivimphox Vtes Plastlia cells and plasmacytoid cells (.\ 





Fuchs) with young fibroblasts and histiocytes of endothelial or 
vin. .\round the deeper invaginations, in places, this mfiltration 
hecomes very dense and the formation of follicles with centers 
(rt epithelioid cells 1s seen. 


oe ppet ¥ evelid. Same as | ppe i evelid 


“Lower L. evelid. The conjunctival surface is smooth. The 
covering is very thin, in many places but one laver thick, and in 
some places there is none at all. .\ layer of varying thickness of 
dense infiltration is seen just beneath the covering epithelium. 
This infiltration occurs in small foci and in some places small 
follicles are seen. The infiltration is composed of small lymph 
ocvtes with a very few plasma cells. The centers of the follicles 
contain groups of epithelioid cells. It may be noted in this con 
nection that A\xenfeld' and Lindner’ stress proliferation and 
invagination of epithelium as important in differentiating tra 


choma from follicular conjunctivitis.” 
SUMMARY AND CONCLUSIONS, 


1. Working with three strains of I. granulosis provided by the 
Rockefeller Institute, and later with two others isolated by our- 
selves, we have been able to produce only a transient tvpe ot 
follicular conjunctivitis, lasting not more than four months, 1n 
various types of monkeys and apes. We employed 28 rhesus 
monkeys, two Macacus inuus (Algerian magots), one baboon, 
one callitriche and two chimpanzees. Of the 28 rhesus monkeys 8 


developed granular conjunctivitis. The two Algerian magots 
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developed similar follicles. One baboon was injected three times 
and transient follicles were induced twice, while the callitriche, 
which was injected once, remained entirely negative. 

2. In two young chimpanzees, inoculated with the Rockefeller 
cultures of Bacterium granulosis, only transient follicles were 
induced, whereas in a third young chimpanzee, infected with 
fresh “virus” obtained from human trachomatous eves, advanced 
lesions developed, which contamed Prowazek-lalberstaedter 
bodies, and both clinically and histologically showed a. striking 
resemblance to the lesions of an active human trachoma, Thus, 
eighteen days after infection, the mucous membranes of the 
lower conjunctiva were thrown into folds, there was papillary 
hyperplasia and hypertrophy, secretion and ptosis of the upper 
lid. The infection spread spontaneously to the unimoculated eve 
and follicles developed in the upper and lower conjunctive of 
both eves, including the tarsi and retrotarsal folds. .\ttempts to 
isolate Lb. granulosis from the material removed from the con 
junctival lesions of the patient as well as from those of the 
chimpanzee were unsuccessful. Histological sections of the con 
junctive of the inoculated eve of this chimpanzee, taken on the 
two hundred sixteenth day after injection (when the animal died 
of generalized tuberculosis), showed roughening of the con 
junectival surfaces, epithelial mvaginations, Ivmphoeytic infiltra 
tion, young fibroblasts and new connective tissue containing many 
small capillaries. Near the upper end of the tarsus the laver of 
infiltrated inflammatory cells was thicker and contained plasma 
cells and histiocytes. The lids of the uninoculated eye showed a 
similar picture. The centers of the follicles contained groups of 
epithelioid cells. 
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DISCUSSION. 


Dr. Paut D. Mossman (U.S. Public Health Service, Albuquerque, 
New Mexico): I appreciate the privilege of listening to this symposium 
on a subject in which | am greatly interested. There are a great many 
angles to this disease and a great many points of interest. My work has 
been particularly in the line of prevention ot the spread of the disease, 
and | am glad that Prof. de Grosz gave us so much on that particular 


\ good 


phase of the problem. He spoke of the reporting of the disease. 
many states make the disease reportable, but we know from our investiga 
tions and experiences that there is a great deal more of it in this country 
than is reported, and it seems to me the members of this Academy might 
contribute quite a bit toward the prevention of this condition if they 
would take the trouble to report to the State Health Department the 
cases they find 

It is my belief that one of the most important factors in the relief ot 
the individual cases of trachoma, as well as preventing complications and 
sequelae, lies in early diagnosis and treatment. | believe early treatment, 
even though not ideal nor adequate, very often prevents sequelae. I hav: 
seen a good many cases of long standing that give a history of having had 
some treatment in the early stages, and these cases very seldom present 
the distressing complications and sequelae, including damaged visio 

Dr. de Grosz gave us some enlightening figures as to the prevalence 
various countries. Our percentage figures in this country are apt to | 
misleading. It is not uniformly spread over any one of our states, or ovet 
any county in any state; it exists in neighborhoods. In the mountain dis 
tricts, to which Dr. Stucky has made such eloquent reference, you will find 
it in the shoestring communities—where the creck bed outlines the com 
munity and the people have social contact with the people up and dow: 
one valley, but not with people in another valley. You may find one valley 
in which trachoma is highly prevalent, and over in the next valiey not so 
much. So if we quote figures on the prevalence we have to take them 
with a grain of salt. 


One more point I would like to call attention to, and that is thi point 


Li 
of pannus as a means of diagnosis. I would like to express my personal 


belief that pannus is of much earlier occurrence in trachoma than we used 
to think. If you will search for pannus with magnification and oblique 
illumination you will often find it earlier than you will without these aids 
You will see a good many cases of folliculosis which show the \cssels 
coming down over the limbus forming a curtain with a straight edge, but 
in early trachoma you will often see a few vessels down from the edge of 
the curtain giving an irregular margin. ‘This I feel is diagnostic of 
trachoma. 

Dr. Wittiam C. Finnorr, Denver: The two papers that I wish to dis- 
cuss are those of Dr. Olitsky and Dr. Weiss. We reported the results of 
our experiments with bacterium granulosis at the meeting of the Section 
on Ophthalmology of the American Medical Association this year. In 
our paper we stated that we had confirmed in every detail the experimental 
work of Dr. Noguchi, and in addition we have isolated the organism from 
nine out of twelve white persons with unquestioned trachoma. All had 
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pannus, scar tissue, and unquestioned lesions of trachoma. The organisms 
were injected into the subconjunctival tissue of monkeys and in a large 
percent, larger, | think, than at the Rockefeller Institute, we succeeded in 
producing conjunctival granulosis. In some of them follicles have existed 
for a period of twenty months; in two, definite evidence of scar tissue 
occurred, but in not one has there been pannus. We recently sectioned 
one of the eyes and lids in which there was newly formed scar tissue. This 
showed a band of scar tissue and histologic evidence of dense scar tissu 
formation. Other sections have been made and active lesions show fol 
licles that are identical in appearance with the follicles seen in human 


trachoma There was also interfoliicular infiltration—that is so charac 
teristic of the lesions in trachoma 

We have also carried on serological studies Phese Cxp riments were 
done exclusively by Dr. Thygeson, and it was found that the experiments 
confirmed the results of the last two speakers in that none of the cases of 


trachoma shows evidence of agglutination. However, in rabbits that had 


heen injected intravenously with bacillus granulosis, agglutinin was found 


i the serum. This agglutinin was specific for certain types of the bacillus, 
and suggests that there are probably different strains of bacterium granu 

It is not surprising that we have negative agglutination m case of 
trachoma. The disease is confined to a small area in the conjunctiva and 


i some respects simulates disease of other epithelial structures which do 


not give positive serological findings. We think the serological proof of 
the presence or absence of trachoma will be difficult and will not be re 
hable as a diagnostic measure 


We have compared our cases of known lesions with three animals that 
' 


we now have with spontaneous folliculosis, and the lesions produced bh 


acterimm granulosts wm our animals are very different from those of 


In the conclusion of our paper read in June we stated that a disease 


not unlike trachoma was produced in monkeys after the injection of bac 
tertum granuosis, ut the disease was not exactly similar to human tra 
choma, and in order to prove that bacter:um granulosis is the cause of 


human trachoma it would be necessary to inject the human being 











LATTICE KERATITIS: STUDIES OF FOUR CASES 
OBSERVED IN ONE FAMILY. 


ALLEN GREENWoop, M.1D., 
BosTON. 


| have chosen Lattice Keratitis for the title, as this most 
nearly describes the appearance of the corneal dystrophy as seen 
in three of my cases where the disease was in its earlier stages 
The term nodular keratitis is often used for this rare disease of 
the cornea as well as nodular opacity, nodular degeneration, fam 
ily punctate degeneration and grill-like keratitis. Professor Galle 
maerts' labels the condition Keratite Grillagee in his monograph 
entitled “Examen \licroscopique des Affections de la Cornée au 
moyen de la Lampe a lente,” presented to La Societe D'Ophtal 


mologie, May 10, 1926. See Planche X, Fig. 59, of his paper. 


Goar® describes the corneal condition in his case, reported at the 
1930 meeting of the American Ophthalmological Society, as tol 
lows: “The corneas had lost their luster and upon casual inspec 
tion looked as though they had been smeared with shellac. On 
close examination with the loupe and lens it was noted that the 
superficial part of the corneas were crisscrossed with interlacing 
lines, giving much the same appearance as a section of lung tissue 
under the microscope. Scattered through this latticework in an 
irregular manner were tiny nodules of a dirty gray or grayish 
yellow color. With the slit-lamp it was noted that the larger of 
the areas contained as many as five nodules, while the smaller 
were single or in pairs. They were imbedded in the superficial 
part of the stroma and the grayish lines mentioned above were 
apparently in or just beneath Bowman's membrane. The whole 
surface of both corneas, except a narrow ring adjacent to the 
limbus was affected.” Evidently from this description the lattices 
appearance was very apparent and was possibly more descriptive 
than the term nodular. 

It seemed advisable to present this family, with five known 
afflicted members, as the disease was present and observable in 


so many stages. 








LATIICE, RERATITIS 249 


Case | This was the case of the mother of my other three 
patients. [| saw this patient first June 19, 1925, in consultation 
with Dr. Wilham FF. O°Reilly of Lynn, Mass. She was 61 years 
old, born in Vilna, Russia, and gave the following history: Her 
mother and grandmother had both had failing vision beginning 
in early adult life and ending in practical blindness before they 
died. She herself began to lose vision in her right eve when 
about 30 vears old, and soon after in the left eve. This progressed 
until the right eve was nearly blind. Recently she has been quite 
HW with gall bladder trouble, and during this time the left eye has 
heen inflamed and painful and quite blind 

examination of the right eve showed the cornea looking like a 
piece of old parchment with numerous specks of quite vellow ma 


terial scattered through its substance. The surface was rough 


and nonlustrous and the central three-quarters of the cornea was 





shightly comical. There was, however, a band of normal cornea 
about one mm. wide at the limbus: all around and through this 
a normal appearing iris could be seen. The conjunctiva was 
normal and there was no circumcorneal injection and no vessels 
seen on cornea. Vision equaled light perception. 

examination of the left eve, which had been until recently the 
hetter eve, showed two-thirds of the central cornea partly de- 
stroved by a serpiginous ulcer, with a grayish infiltration: sur- 
rounding the ulcer. The greatest depth of the ulcer was in the 
lower part. There was considerable circumcorneal injection. As 
the ulcer had been spreading, a complete covering with conjunc- 
tiva was advised after curetting the ulcer, This operation was 
performed by Dr. O'Reilly August 11, 1925, at the time of a 


gall bladder operation, with excellent results, for when the suture 
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holding the conjunctiva was released there was no active ulcera- 
tion, but the cornea was flattened in appearance, there being no 
regeneration of the destroyed corneal tissie. The three mm. area 
around the old ulcer was clearer, especially above. 

I have seen this patient from time to time since October, 1925. 
The right eye has shown no change except a slightly deeper yel 
low color to the plaques or nodes so thickly scattered throughout 
the degenerated corneal tissue. The rim of clear cornea is still 
not encroached upon, and with the pupil dilated light perception 
is a little clearer, though the lens as thus exposed is diffusely 
cloudy. 

The cornea of the left eve, when last seen, February 25, 1930, 
appeared somewhat clearer and the facet on the central and lower 
part of the cornea not so deep. There was an anterior synechia 
at 6 o'clock. Around the gray depressed central portion deep 
interlacing lines of opacity could be detected. With the pupil 
dilated a cloudy lens could be seen and the vision equaled counting 
fingers at one foot. The narrow peripheral band of clear cornea was 
free of blood vessels. During the five years she has kept the 
vision of her left eve a little more useful by the daily application 
of some mydriatic, at times atropin in a 1 per cent nosophen oint 
ment and again hyoscin hydrobrom 1 10 per cent in 1 per cent 
holocain solution. She has never developed an atropin poisoning. 

This case illustrates the end-results of the familial dystrophy, 
here called lattice keratitis, the appearance of the left eve having 
been altered by the superimposed infected ulcer. 

Case 2.—This patient was the daughter of the patient described 
in Case 1. Seen December 6, 1927, aged 39 years. For two years 
her right eye has been steadily losing vision and lately the left 
has been growing dim, Neither eye has ever been inflamed or 
painful. So far treatment has not helped. Her blood Wasser- 
mann was negative, she reports, but she had had antiluetic treat 
ment. Examination shows a noninflamed right eye with a clear 
rim of cornea about two mm. wide, while the central portion of 
the cornea is extensively involved by a lattice arrangement of 
opaque bands with a few opaque spots near the crossing of the 
interlacing bands and between, These opacities appear to lie in 
the anterior layers of the stroma. In the center the surface of 
the cornea is slightly roughened in appearance. The left eye 
shows the same condition in less degree and is confined to the 
center of the cornea and extends slightly down and in. This area 
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is about four mm. in diameter and the surface of the cornea 1s 
clear and smooth. .\ —1.50sp +-3.50c. at 105° gives vision 
of 20:70. The patient was seen by Dr. George E. deSchweinitz 
in consultation. He confirmed the diagnosis and kindly called my 
attention to the striking similarity of the slit-lamp picture pre- 
sented in this case and the slit-lamp picture used by Gallemaerts 
to illustrate Neratite Grillagee in his monograph. IT had made a 
drawing of the slit-lamp appearance in the left eve of this case. 
but as that of Professor Gallemaerts was so much better | have 


adopted his for presentation here. 





Gallemaerts’ Case 


Phinking there might be a neurotrophic basis for the trouble, 
she was given a 1 per cent solution of holocain to use twice a 
day. In two months the vision in the left eve had improved to 
20 40, much to the patient's satisfaction, though no change could 
be noticed in the corneal picture. She has used the holocain ever 
since and the vision is still 20 40. 

\t one time, following a prolonged slit-lamp examination, there 
developed intense photophobia and epiphora which was relieved 


by an ointment of nosophen, At one time, thinking some faulty 
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secretion might be present, thyroid extract) was tried, but this 
was not well borne. On January &, 1930, Dr. J. Herbert Waite 
made a careful slit-lamp examination and reported as follows: 

Right Cornea.—Lattice pattern involves entire cornea, more 
dense centrally, where the corneal surface is roughened, and less 
dense peripherally. By slit-lamp there are two types of opacity 
in the cornea: 1. A syncytial net of well defined, refractile cords 
of unequal caliber, thicker here, thinner there, with terminations 
in pointed tips. The terminations are best seen around the periph 
ery of the cornea, from one to two millimeters from the limbus, 
and never invading the clear belt of cornea at the limbus. Occa 
sionally one finds an isolated cord, with branching and with point 


ed terminals, not visibly connected with the main syneytial net 


aw 
Maren Qanwe Le / 


Depth: Over the central cornea one finds Leavy cords at all levels 


of stroma, and from optical section one would gain the impression 
that the central cornea is thickened, perhaps 25 per cent. Both 
the posterior face and the anterior face of the central cornea is 
roughened ; just temporal to the pupillary zone of the cornea and 
extending from the epithelial level to a depth of one-fourth of 
the total thickness of the cornea there is a cystic space filled with 
a light brownish fluid. The aperture of this space is oval and 
approximately .1 mm. wide. The depth of the refractile cords 
peripherally is invariably deep within the stroma, almost to the 
level of Descemet’s membrane. 

2. Flocculent, nebulous clusters, with ill defined edges, are seen 


at all levels of stroma, and particularly through the central 
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cornea, There are no cholesterin crystals in these flocculi or else 
where in the cornea and no blood vessels. 

Left Cornea.—\lmormalities mostly found in lower nasal quad- 
rant, from pupillary zone outward. Few abnormalities are found 


In lower temporal quadrant, 


] SVK vtial net of refractile cords less \\ ell developed, showing 
more tsolated and unconnected branching forms. In only two 
places do the cords come forward to the level of Bowman's mem 


brane. ‘The terminations are pointed, and almost always in the 


arom the RE. 49 
Kerativ:slettee (/ y4 power) 





deep stroma, several millimeters from the limbus line. The cornea 
is not thickened, and no evstic spaces are to be seen. The upper 


portion of the cornea ts clear, 


2. llocculi are present, but to a very much less well pronounced 


extent than in the right cornea, 


No doubt one guess is as good as another, until one gets the 
actual tissue for histologic study. From the appearance of the 
syneytial net, | am tempted to think of this condition as a degen- 
eration of the lamelle o1 the stroma or proper substance of the 
cornea, with eventual destruction of Lowman'’s membrane cen- 
trally, and possibly even of Descemet’s membrane. There is no 
vascularization to be made out in either cornea. The process un- 
doubtedly begins (see ©). S.) in isolated spots or islands, which 
later join to give a complete syneytial net of opacities in stroma. 
Phe degenerated tissue may after a long time undergo still fur- 


ther changes of hydropic nature. 
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Case 3.—This patient was an older daughter of the mother 
described in Case 1. Seen first March 22, 1928, aged 44 years. 
Right eve growing dim for many years and now nearly blind. 
Left eve recently failing. No help has been derived from the 
treatment of several oculists seen, Also, as in Case 2, a negative 
Wassermann was obtained. [Examination shows the right eye 
as in Case 2, but farther advanced in that the center of the cornea 
shows a raised cone of dense opacity having a yellowish color 
and parchment like surface. Left eve almost identical in appear 


ance with the left eve of Case 2, and vision equals 20 40 


O.S. 


Case 4.—The son of the patient described in Case 1 and the 
youngest of her afflicted children and the least affected. Seen 
first May 11, 1929, at age of 38 years. lirst noticed disturbed 


Vision ten years ago, especially in right eve. Since then there 


have been periods of photophobia, and the vision of the right eye 


has grown slightly less. Examination shows right cornea quite 
similar to that of the left eve in the two preceding cases, while 
the left eye shows only one nodular spot with a few lattice bands. 

Vision in right eve, 20 70; vision in left eve, 20/30. I saw this 
patient in my office only once. 

Case 5.—A grandchild of the patient described in Case 1, not 
seen by the writer, but Dr. © Reilly reports that both eyes show 
a typical lattice keratitis in the early stages. 

Whether the mother and grandmother of the first patient also 
had lattice keratitis | cannot, of course, be sure, but from the 
meager description of their condition given me it seems quite 


probable. | cannot offer any explanation as to why the right eye 
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in all my cases was the first affected and became by far the most 
disturbed. None of my patients had any evidences of syphilis or 
tuberculosis. They are all stout and now in apparently good 
health. Patient 4 showed on blood examination an increase in 
cholesterin. Patient 2, tested for the same, showed no increase 


of cholesterin, so no abnormal physical condition was found in 


any of the patients to account for their trouble. Certainly they 


have nothing in their general condition or in their ocular mani 
festations to even suggest tuberculosis. 

lor this rare disease there is quite a voltyminous bibliography, 
but as this has been so admirably covered by Dr. Goar in his very 
recent article it is not necessary for me to cover it here. [| wish, 
however, to mention one of the most illuminating studies, namely, 
RK. Stanka’s® article on “bamihal Grill-like Corneal Degenera 
tion,” describing the corneal changes in lis case. Ile found “the 
two eyes to be entirely free from irritation, The surface of both 
corneas was smooth. The right cornea more distinetly than the 
left presented typical grill-like streaks, especially dense in the 
center, becoming thinner and scantier towards the periphery. In 
addition, the middle corneal portions presented masses of gray 
spots and dots. The corneal sensibility was greatly diminished in 
the middle portion on the right side, less so in the peripheral por 
tions; on the left side it was normal. [examination with the slit- 
lamp showed in all layers of the corneal parenchyma irregular 
crenated spots, in part very indistinetly outlined; in the super 
ficial layers, they were light gray, rather blurred, in the deeper 
layers denser and more sharply outlined, sometimes glistening 
like crystals in the vicinity of Descemet’s membrane. These mac- 
ular opacities do not always he in the same plane, but also oblique- 
ly, passing through several corneal layers. The dense network 
of the so-called grill fibers is the most striking; these fibers are 
densest in the middle of the cornea, decreasing in density towards 
the periphery, tapering off and finally disappearing before the 
limbus is reached. Seen in direct light, these hyaline transparent 
structures are somewhat thinner and finer grayish-white streaks, 
situated in different layers of the cornea, being more superficial 
at the periphery than in the center.” 

(On vital staining he apparently proved that the grillwork and 
nodules were not connected with the corneal nerves. His article 
in full should be read by those interested in this disease, Jac- 
queau,’ in 1909, also wrote a good description of the grill-like 
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lines in the corneas of a family of eight that came under lis 
observation. 

rom a study of the literature it is at once seen that one of 
the chief characteristics of lattice keratitis is its familial tendency. 
It is also always eventually bilateral and slowly progressive, be 
ing apparently uninfluenced by treatment, and there are usually 
no inflammatory signs unless some complication ensues. The end 
result is a parchment like cornea and vision of light perception 
only. No cause has as yet been determined. The most acceptable 
hypothesis apparently is that it is a form of hereditary degenera 
tion or dystrophy of the whole structure of the cornea with 
deposits of nonassimilable material. This material is, according 
to Paderstein® and Wirth,” who examined specimens, hyaline. 

Dr. Goar also made a histologic examination of a wedge of 
cornea from lis case and deseribes the microscopic picture as 
follows: 

“The epithelium is very irregular in contour, in some areas 
heing thickened to twelve or more layers; in others, thinned to 
barely two or three. The thinning occurs over irregular spherical 
nodules which stain pink with eosin and yellowish with the indigo 
picric acid carmine stain. There is not much change in the epi 
thelial cells except that the basal cells have lost their columnar 
aspect and individual cells are packed closely together. In some 
areas the cytoplasm appears vacuolated. No vestige of Bowman's 
membrane can be found. The stroma takes a heavy eosin stain 
and there is a marked tendency to splitting into lamellae. The 
nodules which lie just beneath the epithelium are always sepa 
rated from it by a thin layer of connective tissue. The nodules 
consist of an amorphous substance, staining yellow with the picric 
acid, and resembling hyaline. No granules of this substance are 
found in the epithelium.” 

Another theory is that the lesion begins in the nerves and nerve 
endings and is therefore neurotrophic, according to WKraupa,’ 
Collins* and Pillat.* Stanka’s case does not seem to bear this out. 
Others, like Wehrli,'’ have thought that the condition was a vers 
inactive form of corneal tuberculosis, but in my cases this does not 
seem possible. It has been suggested to me by Dr. Parker Heath 
that this familial degenerative disease might have a lipoid basis 
and be due to some pituitary or thyroid fault, and the patients 
should be on a fat free diet plus endocrine therapy. A future 


study of Iistologic specimens when obtainable may throw more 








LATTICE KERATITIS 294 


hight than we now have on this battling condition and its causes, 
and thus possibly pave the way to a more successful therapy. 

| want to take the opportunity to express my appreciation ot 
the kindness of Dr. deSchweinitz, Dr. Goar and Dr. Waite in 


helping me to preparc this paper. 
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DISCUSSION 


1) l I» 4 (; ( wu I); Greenwood's observations of 

| vate { rious ages, with lattice keratitis in) various 

rer eat value use it is almost the same as though he had 
ser nele case mgh its entire course. It is possible in such a 
oup study to come to certain conclusions with a greater degree of ac- 
racy. tha vould be possible from oa most detailed examination of a 

e Case « er a peri dl it only a Tew vears 

Certain facts stand out m this report which impressed me as being of 
reat importance m our understanding of this disease Phe grill-like bands 


e found within the substantia propria of the cornea, and in the earlier 


ases the superticial lavers were normal Phe superficial changes in the 

rnea which were found in the older patients, the rough, nonlustrous 
surface and the parchment-like appearance may be entirely secondary to 
he primary change in the stroma. These superficial changes were those 


most dwelt upon in the cases reported before the advent of the slit-lamp, 


I 


} 


and were somewhat confused with the lattice-like bands due to imability 


to determine accurately the depth of the opacity with the instruments then 


in Use \pparently certain theories must be discarded, for example, the 
onception that the lattice bands are due to wrinkling of Bowman's mem- 
brane due to low intraocular tension. The bands are not in Bowman's 


membrane, and eves with low tension are not especially prone to develop 
lattice keratitis 

We know this disease is familial; we have every reason to consider it 
a degenerative condition, probably a form of abiotrophy rather than an 
inflammation, and we have good reason to believe that it affects, first, the 
tissues between Bowman's and Descemet’s membranes. That narrows down 


the possibilities considerably 
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The theory that this disease is neurotrophic in origin cannot easily Ix 
discarded. The caliber of the opaque bands, the type of branching which 
they make, and the fact that they seem in some cases to Interweave so 
that the same band will occupy different levels seem to indicate that the 
nerve fibers become opaque. Also, the clear zone at the limbus may be duc 
to the fact that some of the corneal nerves are medullated a short «is 
tance into the cornea. The fact that the more peripheral opacities are 
deeper than the central ones is of some importance. The presence of 
corneal anesthesia in some cases is suggestive, but might be due, sec 
ondarily, to changes in the cornea through which the nerves pass 

Dr. Waite concluded that the opaque bands are due to degeneration 
of the corneal lamelle. His description is very clear, but it gave me a 
somewhat different idea, namely, that the opaque bands, or as he de 
scribes them, the refractile cords, might be due to some form of hydropic 
degeneration of the fixed corneal corpuscles. When they are examined, 
not by cross-section, but by flat-section, they are seen to be composed ot 
cell bodies with long processes forming a syneytium extending between 
the corneal lamelle. Perhaps the nebulous clusters are due to a chang: 
in the cell body and the refractile cords to involvement of the processes 

Dr. Goar, in his histologic report, states that the corneal stroma takes 
a heavy eosin stain, but that there is a marked tendency for the cornea 
to split into lamellae. This is suggestive. This tdea is offered purely as 
a speculation and with some apology, as there are already many specula 


tions concerning this disease 
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THE BARRAOQUER CATARACT OPERATION 
(MODIFIED). 


Otis R. Wore, M. D., 
MARSHALLTOWN, Lowa, 


\n increasing number of ophthalmic surgeons are turning to 
some form of intracapsular operation or adopting some procedure 
to do away with the capsule at the time of the extraction. 

The erisiphake method was first described by Hulen in 1910, 
hut was popularized by Barraquer. A. S. and LD. Green! modi 
fied the apparatus and also the technic by combining expression 
with it. Barraquer now uses more or less expression with most 
of his cases 

| presented my technic and arguments in favor of the Barra- 
quer-Gireen operation before the eve section of the lowa State 
Society? in’ May, 1925, and another article dealing with its ad 
vantages in soft cataract in 1927. The technic | am now illus- 
trating is the same with slight variations. It is a modification of 
the technics of Barraquer and Green. 

local infections are carefully searched for and eliminated when 
found. Blood sugar and blood urea are estimated and both re- 
duced it high. Elimination is raised as high as possible. Tension 
is taken, and if above 28 mm. operation is deferred and treatment 
instituted or a preliminary iridectomy performed. Silvol or argy- 
rol and bichlorid omtment, 1 1,000, are instilled every one or two 
hours for at least twenty-four hours previous to the operation. 
romudes or other sedatives are given the night before and im- 
mediately preceding the operation. Care is taken to calm the 
patient and to teach him deliberate and easy closing of the eyes. 
He is impressed with the fact that the operation is to be painless 
and should he feel pain that he is to calmly notify the operator 
and that the operation will be stopped and more anesthetic used. 
The morale of the patient is most important. Nothing is more 
desirable to the surgeon than a placid patient. 

I:xacting technic is accomplished in our practice by having a 
cataract operating team of five members, each member being 
trained to care for certain details. Highly skilled and trained 
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assistance is absolutely necessary. The operator himself tests and 
checks the apparatus. The first assistant controls the lids, watches 
the sutures and performs other steps without instruction. [It 1s 
absolutely essential that he do certain steps without delay or 
direction. The same nurses assist each time and are familiar with 
every step of the operation. One assistant stands behind the 
operator, hands and takes the erisiphake out of his hand and con 
trols the foot valve. The instrument nurse wears gloves and 
care is taken not to touch the part of the instruments entering 
the eve. A preliminary iridectomy is performed, in the majority 
of cases, a week or ten days before the extraction. The pupil 


must be kept well dilated so that synechiie do not form. It is 


much easier to make a good incision and a broad coniunetival 





1 


lie. 1. Full one-half section of cornea. Koife enters and emerges a 


limbus. Large conjunctival flap. Large preliminary iridectomy 


ap where a large preliminary iridectomy has been performed 
The knife then never engages the iris at the upper angle, even 
if the anterior chamber is shallow. Wide dilatation is often not 
obtained in elderly people with cataract. 

l‘ive per cent cocain is instilled and the lids injected with 2 
per cent novocain, The speculum is introduced, and if the eve 
is small or deep seated a full canthotomy is performed. \ few 
drops of one-half per cent cocain are injected under the superior 
rectus and a heavy control suture inserted as described by Me 
Reynolds.*. I agree with him fully as to its value. If this is 
placed far up a lid hook is not necessary, for the upper lid and 
the lower lid is controlled by the thum)h of the assistant or by a 
stitch. It is absolutely necessary to make a full one-half section 
of cornea (Fig. 1). One or two drops of 5 per cent cocain are 
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injected into the anterior chamber. If a preliminary iridectomy 
has not been performed, it can be done at this time. .\ suture of 
fine Walt silk in a Barraquer needle is placed through and 
through with a loup of about three-fourths of an inch laid to one 
side. The ends of the suture are tied and laid to one side so they 
can be quickly picked up. The speculum is then removed. 

The second assistant hands the canula to the operator over the 
neht shoulder and watches the tubing to see that it does not bind 
or pull. Tle also takes it from the operator's hand without further 


instruction after the cataract is removed. The ball tip forceps de 





, ( 1 eal section vt isped by POrceps, turned vaick ( anula places 


lens by direct view 


scribed before this society at the 1928 Meeting is held in the left 
hand throughout the operation. The corneal section is grasped 
with the forceps and turned back (Fig. 2). The canula is placed 
exactly on the capsule by direct view and not watched through 
the cornea. Ly so doing there is no excuse for catching the iris 
margins. If the pupil has not responded well to dilatation, a 
smaller canula is used. The large canula is preferable, and it is 


much easier to use where a preliminary iridectomy has been per- 
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formed, There is less blood in the anterior chamber and the 
detail is much better. 

The operator wears a Beebe loup and the attachment can be 
accurately observed as the vacuum is applied. One of the assist 
ants reads aloud the amount of vacuum attained. It is varied for 
different cases. Darraquer uses 55 mm, lg. for soft cataracts 
and 58 mm. for the others. The canula is then rocked gently from 
side to side a few times to rupture the suspensory ligament. This 
rocking also does away with the temporary vacuum produced 
behind the lens which would tend to lift the vitreous as well. The 


corneal section is then released by the forceps and they are trans 


bd 
& 
 . 





Fig. 3. After canula attaches well to capsule, forceps closed, transferred 


to limbus externally. Ball tip makes counter pressure 


ferred to the globe (Fig. 3). The ball tip makes counter pressure 
at the linbus. The amount must be varied to suit the case. .\s a 
rule, the younger or better developed patients require considerable 
counter pressure. When pressure is first applied, it may be alter 
nated with relaxation, but once the lens starts to dislocate from 
the patellar fossa it should be firmly followed as in the Smith 
technic. If too much lift is made on the canula without counter 
pressure the capsule will rupture, but seldom before it starts 
through the wound. When it does this, the capsule and lens de 
bris deliver so that they seldom require any attention whatever. 
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It accomplishes the same result as an intracapsular extraction. 
When the proper amount of expression and lift are combined 
the lens will usually appear, upper border first, and then be lifted 
out by the canula without further counter pressure. Otccasion- 
ally the additional lift with less expression causes the erisiphake 
to lose its hold on the capsule before delivery is complete, If so, 
the first assistant has a Fisher needle ready and assists the lens 
through the wound, This is more desirable than following the 
lens with too much expression. If the capsule ruptures, the use 
of the erisiphake is immediately discontinued and the lens is ex- 
pressed by counter pressure exactly as in the capsulotomy method. 
\ modified Snellen loup is used if vitreous presents before deliv- 


ery Is commenced 





Mig. 4. Large circular conjunctival flap dissected to limbus. Sutures 
hold flap up as incision is made. Extraction and central stitch as in 


Figures 2 and 3 


When the pupil is widely dilated and the canula can be placed 
well down on the lens, it can be tumbled advantageously, as advo- 
cated by Cruickshank." The suture is quickly pulled taut and cut, 
and the eve immediately closed for ten to fifteen minutes. This 
is a very important step. Too much zealousness or toilet at this 
stage may be very harmful. If a bead of vitreous presents, it will 
usually drop back. Vitreous does not run out. It is either pressed 
out by the surgeon or the patient. If the lens has been removed 
in the capsule, no toilet is necessary except smoothing out the 
conjunctival flap, after ten or fifteen minutes have elapsed, and 


instilling the bichloride oimtment. 
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Barraquer does a marginal iridectomy after the extraction to 
prevent iris prolapse. We prefer a large idirectomy previous to 
extraction and no iris prolapse can occur. 

igure four illustrates a variation in the technic that we have 
used in obstreperous patients or those who cannot le on their 
backs longer than a very few hours or in cataract with glaucoma 
The first step in the operation is to dissect a large circular con 
junctival flap from above and on the sides. Two sutures ar 
placed on the sides. They are held up alternately like a tent by 
the assistant, while the incision is made underneath them. The 
threads are not in the operator’s way as a forceps would be. The 
knife comes out above in the sclera in direct view as the flap is 


held back. The needles are left on the thread of the lateral 





hig. 5. After extraction central suture draws flap together. Needles lett 
on lateral sutures Fig. 4 passed through conjunctiva above, sectior 
closed. Additional sutures or water tight suture used in glaucoma 


sutures and laid to one side, Cine central stitch is placed as in 
the original operation. The balance of the technic is as above 
described. The central suture is drawn first and tied. The needles 
of the lateral sutures are then passed through the bulbar con 
junctiva above and tied, making a complete closure of the wound 
(Fig. 5). Patients can sit up in bed after two to four hours 
One patient, who weighed 250 pounds and who had cardiac 
asthma, had a terrific cough whenever she lay on her back. She 
was kept reclining only three hours and obtained a good result. 

Where glaucoma exists with cataract, external filtration can be 
established by removing a piece of sclera with the Holth punch 
underneath the flap (Figs. 4 and 5) before the lateral sutures are 
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closed. If this is done a water tight suture or additional sutures 
are placed. 

ligures 6 and 7 are schematic illustrations of the action of the 
erisiphake on the cataractous lens. 

Phe eves are left undisturbed for forty-eight hours and then 
inspected and treated with bichloride ointment. Occasionally we 
Inspect them im twenty-four to thirty-six hours. When they have 
heen inspected for some source of discomfort, a few hours after 
the operation, we usually have found the anterior chamber re 
formed with a clear, black pupil. The unoperated eve is left un- 
covered after the third day. Patients can usually be up in a chair 
on the third day. 


Where this conjunctival flap technic (Figs. 5 and 6) is used, 


patients can be propped up after a couple of hours, or next day at 





iv. 6 Schematic) Canula in anterior chamber placed evenly on lens 


capsule Iridectomy above 


most. This is a distinet advantage in elderly people. They do not 
stand bemg bedridden and it is well to get them out as early as 
possible. 

\t the end of a week the operated eve can be left uncovered 
part of the time. The rapidity with which the eye clears is very 
noticeable. Redness and operative hyperemia usually are absent 
after a week or ten days. Some cases have cleared so rapidly that 
with two patients we have done tentative refractions on the sev- 
enth day, two on the eighth day and several on the tenth day, and 
many have been given glasses to wear on the fourteenth day. 


There is no lens substance or capsule to absorb or to set up a 
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secondary inflammation. Postoperative iritis has been conspicu 
ous by its absence. Secondary infection is less likely to occur. 
There is no danger of a secondary membrane or cataract form- 


ing to obstruct vision. 
COM MENT, 


It is true that with this or any intracapsular method the aver- 
age operator is more apt to have a bead of vitreous present or 
some loss of vitreous occur than with the capsulotomy method 
if he is content just to deliver the solid nucleus and leave the 
debris and capsule to absorb. If the surgeon attempts to remove 





Fig. 7. (Schematic) Lens and capsule moulded into cup of canula and 
held as with forceps 


these either by irrigation or by forceps as most surgeons do, he 1s 
just as apt to have vitreous loss as in a careful intracapsular 
method. H. W. Woodruff" said in discussing the paper of 
.lovd Mills, “It would have been better to have performed the 
Barraquer operation.” ‘The patient has a chance at something 
nearer the ideal at no additional risk. Arnold Knapp* has dem- 
onstrated conclusively that iritis, uveitis, and secondary glau- 
coma are caused by retained capsule and debris. 

Colonel Elliot® advises that patients should not defer cataract 
operation because the other eye still has vision. [lis arguments 
are excellent and well taken. 

The Barraquer-Green technique can be used in all uncompli- 
cated types of cataract except where the lens is dislocated. We 
do not use it in young people. We prefer to do a discission and 


then remove it by the Teall method as described by Dean*’. 
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BRIEF ANALYSIS OF RESULTS. 


Our patients are all private ones and we have been able to 
keep in touch with most of them. We are disappointed if we 


ret vision of 20 30 or better in uncomplicated cataracts 


S 


do not 
and 20:15 and J 1 is common. Mrs. S., the case I reported 
in my first article."’ then 76 vears old, now 8&3, still has vision 
of 20:15 and J. 1. 

Our experience with phacoerisis covers a seven-year period 
in which over two hundred cases have been operated upon, A 


grouping of cases by hundreds follows: 


\ Ik oh ID 
Present Retained Capsule 
on or loss Needing Useful Vision Soft 
i Vitre Is Capsule Intact Necessary not Obtained Eves 
Tot Gir up) JI 72% 2% 1% 0 
2nd Group 7% S1% 3 49 1 
ira (sroup 12% 85% 0 0) 0) 


The case in group one in which useful vision was not obtained 
had only light perception on nasal side of field before opera- 
tion. The lens was removed intracapsularly and the eye found 
amblyopic except for light. This case had an unusually rapid 
convalescence, no vitreous loss and is a_ perfect looking eye. 
In no other instance where the cataract was removed intracap- 
sularly has there been a failure of vision or a secondary inflam- 
mation of any kind. In some of our earlier cases considerable 
vitreous loss occurred. It had no influence on the visual results. 
Some of our finest results were in early cases where considerable 
vitreous was lost. Several elderly patients have died but they 
retained their vision to the end. Improvement in technic has 
reduced the vitreous loss. 

In group two, one soft eve resulted, This case had had a 
history of previous pain and inflammation and had been blind 
for ten years or more. ‘There was dim light perception, ten- 
sion 40 (Gradle Schivtz) at first examination. This was re- 
duced by treatment and preliminary iridectomy. There were 
several synechiw. The anesthetic was not sufficient, perhaps, 
and the patient became hysterical and uncontrollable. ‘The lens 
was black. A large vitreous loss occurred, 

The 5 per cent in group two, of eyes without useful vision, 
seems large, but when we consider that the cases were not 
selected and that fourteen cases in this group were highly com- 
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plicated or pathologic cataracts, it changes the complexion of 
the statistics. If one selected only uncomplicated cataract cases 
the percentage of visual failures would be greatly altered. Nine 
of the fourteen cases were operated on successfully and have good 
Vision in spite of the complications. All of the fourteen cases 
had either a history of inflammation, pain indicating glaucoma, 
or synechiz, indicating a previous iritis, or all three symptoms 
together. Five of them had increased tension, 

Case two, under D, of group 2, had hypermature cataract and 
a history of previous pain and inflammation. Light perception 
was weak on temporal side of field. Pupil dilated poorly, neces 
sitating small canula. Capsule was ruptured and a_ solid lens 
expressed by pressure. No vitreous presented. The capsule 
was retained. There was a good pupil and no needling was 
done. Secondary iritis followed. Convalescence was slow. Ke 
sult was light perception and hand movements at two feet. Re 
lief of symptoms. 

Case three, under D, of group 2, gave history of general health 
poor, “neuralgia,” discomfort about eves and gradual loss of 
vision. Light perception. Tension 45 (Gradle Schietz). Shallow 
anterior chamber, poor incision, capsule ruptured, lens expressed, 
small retained capsule. Good pupil, no needling. Slow convales 
cence, no vitreous loss. Result: light perception. Relief of 
symptoms. 

Case four, under D, of group 2. History of pain, inflammation. 
Light perception weak. Tension 32 (Gradle Schietz). Shallow 
anterior chamber. Capsule ruptured. ©ne needling gave fan 
vision but this gradually failed. Glaucoma. Treatment not fol 
lowed consistently. 

Case five, under D, of group 2. Male, aged 47 years. No eve 
complications except myopia: very prominent globe. Wore sphere 
minus 3.00 combined with cylinder minus 2.50. Mature cortical 
diabetic cataract right eye. High blood sugar. Was exceed 
ingly apprehensive and nervous and difficult to control. — [le 
had a marked contraction and spasm of right facial muscles when 
excited. A small preliminary iridectomy was performed three 
weeks previously and the blood sugar reduced. Patient was 
large and very muscular. The suspensory ligament was tough 
and the capsule ruptured as the lens delivered. The wound bled 
profusely and blood constantly filled the anterior chamber. It 
was difficult to perform any toilet on account of the patient’s 
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extreme nervousness. The morphin and atropin given prelimi 
nary to operation had little effect or rendered him more excit 
able. ‘The facial spasm started after the incision and continued 
for several hours. The eve bled continuously for three days 
so that dressings were saturated. After this had subsided, the 
ints was found to be prolapsed into the wound. A very stormy 
conval Sence ensued, complheated ly profound iridocyelitis and 
keratitis with diffuse corneal opacities. Potassium iodide and 
mercury were given in large doses for their alterative effect. 
Much improvement followed their use. .\) Wheeler incision 
through the iris was performed with a good pupil resulting, but 
the hazy cornea allowed only vision for moving objects at fifteen 
feet. 

Three of the seven successful complicated cases in) group 
two had glaucoma with the cataract. ll three had preliminary 
iridectomy. ‘The lens was removed intracapsularly and = good 


] 


vision resulted with convalescence only slightly longer than 
uncomplicated cases. In group three, five cases complicated by 
glaucoma have been operated on successfully 

In group three, one syphilitic case with cataract, a partly 
opaque cornea (superficial keratitis improved by treatment) and 
complete annular synechia was operated on with the capsule 
intact. The lens contents was entirely fluid. A preliminary 
iridectomy had been performed three months previously. The 
iris was released by sphinctertome just before the lens was ex- 
tracted. The patient had seen practically nothing for ten years. 
inal vision was 20 40. The other eye has the same conditions 
but with only about three-fourths synechia and less corneal opac- 
itv. Operation will be attempted later. 

Male, aged 69 years. Right eye crossed since childhood ; cor- 
nea partly opaque (keratitis) with history of much inflammation, 
several synechiw:; was operated on successfully; vision 10/30. 
left eve cataractous. (Since operated on. Vision 13/30.) 

Male, aged 86 years. Right eye blind sixteen years; soft 
Morgagnian cataract removed intracapsularly with iridectomy 
just preceding the extraction. Counted fingers thirty-six hours 
after. Final vision was 20 20 and J. 1. Left eye also blind. 
(Since operated on with good result. ) 

| wish to state emphatically that in no instance has vitreous 
loss ever occurred because of the suction, When a bead pre- 
sented or a drop or so was lost, it was as a result of the expres- 
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sion. It would have occurred with the combined forceps tech 
nic or any other intracapsular technic. It is always less apt to 
oceur than with the Smith technic and if controlled as outlined, 
it need not be feared. 

We have had three cases of secondary hernia of the iris occur 
ring some time after the extraction. ‘Two were treated suc 
cessfully. The third case was one of known glaucoma and 
cataract and passed from our hands after three months with 
final outcome unknown. Vision was 15 40 when treatment was 
discontinued, 

One case with a history of much previous inflammation on 
which an intracapsular extraction was performed had a thin 
hyaloid membrane. It did not interfere materially with vision. 
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DISCUSSION 


Dr. H. W. Woonrurr, Joliet, Ill.: I first became interested in the suc- 
tion method of grasping the lens for its extraction in capsule in 1910, at 
the time that Hulen published his paper on the subject. I invited him to 
come to Chicago to demonstrate his operation on cases which we would 
furnish him at the Infirmary, and to present a paper before the Chicago 
Ophthalmological Society. He did not accept the invitation. I then made 
an attempt at the operation, with the assistance of V. Mueller and Co., 
who made for me some cannulas with tips very similar to the Green 
Mueller apparatus, and with an opening on the side so that the fingers 
would control the vacuum. We used the Beck-Mueller pump used in 
tonsil operations. I was not able to produce sufficient vacuum to grasp 
the lens and gave up the attempt. 

After Barraquer brought out and demonstrated his method, and the 
Greens, in cooperation with Mr. Mueller, also produced a vacuum pump 
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and a simple cannula without valves, | again took it up, and so success- 
fully that at the March meeting in 1926 of the Chicago Ophthalmological 
Society | showed seven eyes in five patients upon whom | had performed 
the operation. | followed the Barraquer operation as nearly as possible, 
using, however, the Green-Mueller apparatus. The small peripheral iridec- 
tomy and the delivery of the lower border of the lens first (the so-called 
tumbling method). At this time | had had fifteen cases, with failure of 
one, due to the lens falling back into the vitreous at the moment of its 
beginning exit through the wound, All the others were highly satisfac- 
tory, showing the small round and clear pupil with the peripheral small 
iridectomy. Ten more operations were performed with another Jens lost 
in the vitreous, and one in which a fluid lens together with vitreous were 


drawn up inte the mstrument. This last case should not have been se- 


lected for the Barraquer method, as any of the traction methods would 
have delivered the lens without vitreous loss, | believe 

In giving publicity to a method which is such a radical departure from 
the older methods, the bad results and their reasons should also be 


brought out. The work of Barraquer and the careful technique, as well 
as the perfection of his instrument, are epoch-making in the history of 
the cataract operation. Note, however, that his followers in this country 
modify this and that detail in the procedure. The Green-Mueller vacuum 
pump is a marvel of the manufacturer's skill and it is certainly just as 
effective in) producing the needed vacuum. Hlow much advantage there 
may be im the respective ertsiphakes one over the other, | am not certain 
Phe Barraquer instrument gives one vacuum control with the finger on 


the valve, while the Green-Mueller electric current control is with the 


I know there are quite number of these instruments in various parts 
of the country and | know some of them are successfully used, as Dr. 
Wolfe has demonstrated in his case. | think he is a man of courage, liv- 
ing in one of the smaller centers, having no access to a public clinic, but 
operating only upon private patients. Whether these eye surgeons whose 
work is in similar communities should follow his example is open to 


argument 


Fhe subject of cataract is such an involved one and of such great 
importance that no one should dogmatically advise one just beginning to 
operate to follow this method; nor one who is reasonably successful with 
a certain technique to change to something else because he himself is an 


expert with it 


If it is in order to eriticise Dr. Wolfe at all, | would suggest that in 
a given number of cases there would naturally be patients upon whom 
many conservative intracapsular operators would advise the capsulotomy 
method—those, for instance, with prominent eyes upon which only the 
safest operation should be selected; also those under sixty years of age. 
The Greens attach much mportance to the wrinkling of the cornea hori- 
ontally after the incision is made. They consider this a contraindication 


to any intracapsular operation. This observation has not been noted by 
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other operators, but if there is a tendency for the wound to gap when 
there is no external pressure a capsulotomy should be performed 

As Dr. Wolfe states, operators are becoming more and more interested 
in the intracapsular operations and ophthalmology owes something to the 
pioneers in these various methods. There are, however, so many modi 
fications, expert operators are constantly changing one detail for another 
that the subject is by no means simplified. This has always been a debata 
ble subject and probably will continue to be 

Dr. Wolfe makes a half-section of the cornea. DBarraquer advises two 
fifths of the cornea and an inetsion entirely in the corneoscleral mare 
I would suggest that the incision might vary according to the age of the 
patient, inasmuch as the cornea grows smaller and the lens larger as age 
advances 

Dr. Wolfe advocates in some cases a conjunctival flap, prepared before 
the incision is made. I would recommend in place of this the regulation 
Van Lint sliding flap. 

When Barraquer visited this country and demonstrated his operation 
in not one case did he lose any vitreous or have iris prolapse. He had a 
few ruptured capsules: one dislocation of the lens into the vitreous. | 
believe one should be careful about making the operation too complex as 
to additional details. Simplify it as much as possible, consistent watl 
safety. 

I shall conclude with these observations: If vou have the opportunits 
of operating on only a small number of cases, say twenty-five or less, 1 
a vear, operate on mature lenses with the combined capsulotomy method 
preserving a normal pupil if possible. If you are in a large clinic, perfect 
vourself in some intracapsular method. There is certainly a place for it 
in ophthalmic surgery. It seems to me that in the old days, when we 
waited for lens maturity and even performed ripening operations, results 
were better than operating on immature cataracts by capsulotomy unless 


the lens was sclerosed. Cortical lens substance is c« rtainly not well 


borne 
by old people. The uveitis induced may be of such long duration that even 
though the cortex is finally absorbed, corneal and vitreous opacities al d 
glaucoma may seriously interfere with vision or cause the loss of the 
eye. This does not apply to young people, as is well known; otherwise the 
operation of discission of soft cataract would not be the operation of 
choice in such cases. Whatever part individual idiosynerasy may play in 
the absorptive process in adults, age, I believe, is the more important 
factor 

The use of the forceps, as advocated by Knapp and others, is safe 
but in my hands the capsule ruptures so frequently that it is the exception 
to succeed in removing the lens in its capsule 

Over the door of a building on South Dearborn street in this city 
there is this sentence: **The excellence of any art consists in the complete 
accomplishment of its purpose.” 

Dr. W. B. Lancaster, Boston: If anyone asked me about taking up 
the intracapsular operation I should give this advice: First, perfect your 
self in the capsulotomy operation until you can operate on average cases 
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with | of vitreous in decidedly less than 10 per cent, and iris compli 
cations decidedly less than 10 per cent. Then you may try the intracapsu 
lar operation wath forceps equiring the ability to manipulate in the at 
terior chamber as is necessary in the intracapsular operation \iter vou 
have acquired ufficiently good technique to extract in the ¢ ipsule with 
cp thes Vou ma 11 It Vou wl h. the acuum cup 
he deciding factor between these methods is probably the result, and 
to seer te me that some f the results published are misleading. lor 
tee 1) \\ I ud that \ mall percentage f cases did he 
Ue A i ti 1 horcep Vithout teat ( thre capsule \ « |) 
IK > rete t the tact it while forceps extracti is the safest met road 
t 1 CTA mreentare ¢ “uses r iuse the ¢ ipsule tears 
necent Safar reported 32 scs His techni s almost exactly like 
the method | e used ft U d many years s results, like mine 
vere so much better than those pre Is reported that IT am convinced 
ce met ! ved t esp . rl The essential pomt 1 whicl 
1) \ ) perat ad maine caifte s tha 11 Knapp vdvise ou t 
1 » the ca ‘ vit I ! ( ds dish te the ns, ther i asic 
the forceps. 1 e Davie ad exorees the tens 6 la Sanit 
rok mn the me ( cat e ley with forceps and tl expresses 
vith the t don tre e lus hold with the ¢ ps. Elschnig 
yncl ma thre p { are ; method 
In 1916 discus ( rol per. | advised that instead of follow 
his f I ) \ ] 1 . t owed f first dislocating 
Pe | ley ‘ witl thy ¢ rceps uN J] the) xpressing it vou apply Score pressure 
fore eraspimege the lens \l st psule S are « isily grasped some are dif 
Gcult—but vou will } ible to grasp a larger percentage without doing 
any harm if ther 1 rv littl unter pressure m1 the outside as vou seize 
the capsule Second, d not relv upon the f yrceps alone to dislocate the 
lens he forceps plus the eutside pressure will succeed in dislocating 
the lens without tearing the capsule in a much larger percentage of cases 
Safar’s figures are 92 per cent, and mv own are considerably larger than 
those given where dislocation is done with the forceps alone. They are 
better than tl results of cuum cup operations. Not only is the average 
hetter, but the number disastrous results is far smaller 
I ask you, therefore, to consider carefully the results of extraction 
capsule with forceps when the best technique is followed, and compare 
them with the results of the vacuum cup method. If vou find, as IT think 
ou will, that the results are bette vith the forceps, that should settle 
the matter If. however, vou should find some operator whose results 
with the vacuum cup were as good or better than ours with the forceps, 


] 


then you should give considerati to these additional points: Which is 


easier? What of the complicated apparatus which may not be in good 


working order? Were the results obtained only after a large number of 
operations, perhaps thousands? Was the operator gifted with very excep- 
tional skill ? 

Dr. S. G. Hiceins, Milwaukee: Dr. Wolfe has found sutures helpful 


In this connection I wish to refer to a suture especially suitable for the 
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Barraquer operation, both for closure of the wound and also for the put 
pose of raising the cornea to prevent operating in an open field. bor 
purposes of cutting off presenting vitreous [| am partial to a cornea 
conjunctival suture. The suture is placed as a part of the preparation 
before the incision is made. Had 1 seen Ziegard’s article before coming 
to this meeting | would call the suture IT use a modified Ziegard suture 
Ziegard’s is in turn a modified Walt suture. Neither of them mention the 
use of their suture for raising the cornea. They both wished to close the 
wound at the limbus. My idea was to set the crown-like cap of the cornea 
on the cut sclera. WKalt’s suture allows one-half millimeter for passing of 
the knife; Ziegard permits one millimeter. By inserting the thread at 
greater distance from the limbus the knife may emerge where the operator 


chooses, which is a consideration in the Barraquer operation 


Dr. A. S. Green, San Francisco: During the last four or five veat 


ly, the intracapsular operation has become increasingly popular 


especial 
I fear that Dr. Wolfe's excellent paper today will inspire many more to 
undertake the operation, and in view of this | desire to give a few notes 
of warning to save the intracapsular operation from unwarranted con 


demnation and probably the loss of many eyes 


Karly in our cataract career we, like Dr. Wolfe and others, thought 
that intracapsular operation was suitable for practically all forms of senile 
cataract. But before long, and at the expense perhaps of some avoidable 
losses, we began to realize that we were overenthustastic We then heat 
more carefully to select our cases, so that in the past twelve vears or more 
our intracapsular operations have run consistently about 65 per cent, with 


the consequence that our general results have been much better 














Dr. Wolfe's lower age limit is too low. One 


of his cases is 47 vears of age. We eliminate practically all cases for 


First of all. we feel that 
intracapsular operation under the age of 55, and some cases under the 
age of 60. But there is no upper age limit; the older the patient the more 


suited for the intracapsular operation 




















We do not agree with him that the technique can be used in all un 
complicated cases, but that it can be used to better advantage than the 
capsulotomy operation in some complicated cases. For instance, in old 
iritis or iridocyclitis and diabetes, we prefer to do the intracapsular to 
avoid precipitating inflammation afterward. On the other hand, besides 
the restriction due to age, we also eliminate myopic eyes, prominent eyes 
and those with glaucoma. Of the remainder the final decision as to 
whether we will do an intracapsular or capsulotomy operation is only 
reached after the section is made, no matter what the tentative plan of 
operation had been beforehand. If, after the section, there is even the 
slightest gaping of the wound, or if horizontal streaks appear on the 
cornea from the point of entrance to the point of exit, then under no 
circumstances must an intracapsular operation be undertaken. If, on the 
contrary, there are vertical depressions or a dimpling or dropping down 
of the cornea, then an intracapsular operation may be performed without 


risk. 
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Since adhering to these very positive indications and contraindications 
we have reduced our vitreous losses to less than 3 per cent and ruptured 
capsules to less than 2 per cent 

Dr Wo AL Fisuer, Chicago Ihe essavist states that he requires five 
specially skilled assistants. Smith stressed the importance of the highly 
trained assistant so strongly that this one point prevented many from 
even attempting his operation, Smith, Barraquer, lIschnig, Villa Core, 
Povales, Holland, Cruickshank, Knapp. Vail. Verhoeff, King, Millette, 
Green, Pratt, Suker, Gradle, MeReynolds, Benedict, Nugent, Castroviejo 
and very many others have only one assistant whose only duty is to hold 
the lids. Tf the operator and the nurse who holds the lids are qualified, 
Hl will usually proceed safely, whether the capsulotomy or any of the 
intracapsular operations are used. One of my associates, Dr. Nugent, 
operates by the Barraquer method, but he has never seen Barraquer oper 
ate. Another associate, Dro Ramon Castroviejo, operates with the Verhoeft 
forceps, and he has never seen Verhoeff or Kalt operate. 1, personally, 
preter not to decide which intracapsular method to use until after the 
memion has been made 

If blood in the anterior chamber obstructs the field of operation and 
cannot be removed, or af the pupil is too small, the Smith method is 
selected, but with many modttieations. These modifications seem impera 
tive to me, but might not appear necessary to Smith and others. (Il 
Ved. Jour., Sept., 1929.) 

Phere are more operations pertormed by the Smith method than by 
all the other intracapsular methods combined, and this may be due partly 
to the fact that the Smith operation does not require such perfect ambi 
dexterity as the Barraquer or forceps operation. Both the Barraquer and 
the forceps operation, except that of Knapp, require a pull upon the cap- 
sule with one hand while pressure is made with the other. In the Smith- 
Knapp and the capsulotomy method the extraction is done entirely with 
me hand, which makes these techniques less difficult to acquire than the 
Barraquer or the forceps 

Congratulations are due Dr. Wolfe. We all know he would not do 
two hundred Barraquer operations unless he had obtained good results 
from this method, because he must get his operations from satisfied pa- 
tients, but why make the technique so complicated ? 

Elschnig reports many intracapsular converts in Germany, and two 
intracapsular papers by the Elschnig method have recently come from 
Vienna. The testimony from all over the world seems to be in favor of 
some form of intracapsular operation. Many operators believe the time 
is near when some form of intracapsular operation will be generally adopt- 
ed, due in part to better methods of anesthesia 

Dr. O. Bo Nucent, Chicago: In my hands the Barraquer operation is 
the ideal method of cataract operation in that it combines into one sys- 
tem the best attributes of all methods thus far devised. Results by this 
method should show no more burst capsules than with the Smith opera- 
tion, and much less than with the forceps method. The percentage of 
vitreous loss should be the same as with the forceps method. 
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No cataract method can justly be classed as being simple or easy for 
anyone to perform. It becomes easier and more simple as one gains 
experience 

The method of combining expression and traction deseribed by thi 
essayist | have been using for some vears. | first began to use it whil 
operating in India, four years age, and found it so useful that | have ce 
vised a forceps which serves in three capacities: first, to pick up the cornea 
and conjunctival flap to facilitate the application of the erisiphake to the 
lens; second, for expression, as it resembles the Smith hook when closes 
third, for tying the sutures. It serves to simplify the operation and saves 
time as well. 

Our method further differs from that described by the essayist mm that 
we prefer to make a small peripheral iridectomy after the lens is deliy 
ered, This is one of the most difficult steps in the operation, and we hav: 
heen able to simplify it by using a small iridectomy hook which facilitates 
the picking up of the iris with greater ease than with the iris forceps as 
was formerly done 

I wish to emphasize the point Dr. Wolfe mentioned, that vitreous loss 
is only encountered after the lens is extracted and not during its extrac 


tion, and to stress the necessity of great care while performing the toilet 


Dr. R. Castroviryo, Chicago: It has been very well proven that the 
intracapsular extraction has many advantages over the extracapsular. It 
gives better vision, less postoperative reaction and with modern techniqu 
statistics have shown that the loss of vitreous is not greater by the Bat 
raquer or forceps intracapsular method than by the extracapsular 

Concerning the limit of age of 60 vears for the selection of cataract, 
as Dr. Green stated in his discussion, we do not agree with him because, 
as cataract is a pathological process. the sclerosis of the zonula fibers does 
not always progress with age, similarly. We might find lenses in very 
young patients very easily extracted intracapsularly, and some in old pa 
tients very difficult of extraction, which shows that the sclerosis of the 
zonular fibers cannot be diagnosed before the operation by any method, 
and only the attempt to remove it gives us the knowledge of the resistance 
of the zonula fibers. 

We have to agree with the essayist and with the doctors who discussed 
his paper that the Barraquer operation gives less rupture of the capsule 
than the forceps, but the number of intracapsular operations with forceps 
can be increased by the use of proper forceps, for instance, the Verhoeff’s 
forceps, which has several advantages over the others, as the tongs hav 
flat surfaces which do not cut the capsule, and another mechanism which 
does not allow excessive opening of the forceps and the subsequent grasp 
ing of too much capsule; then the vertical movement of the tongs ts 
eliminated, and, with that, another chance of rupturing the capsule 

About the question of iridectomy, it might be considered as a compli 
cation, and the danger of traumatism of the eye is as little as possible, and 
most of the thickening of the hyaloid membrane after cataract operation 
is found in cases with iridectomy. 
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De. Cris Ro Worrer, closing: Dr. Woodruff spoke of losing the lens 
in the vitreous, and | have had the same experience. I delivered it with 
he loupe and the case had no complications and a very good result, but 
it me a Jesson—that | was using too much vacuum. It 1s important 
for the man who wishes to use this technique, if he is not sure of the 
strength of the capsule or the sclerosis of the zonule, to use a lower 
vacuum rather than higher, and it is surprising how sometimes you can 
deliver the lens with very low vacuum. A point that should be stressed 
is that it is absolutely necessary that one be familiar with other techniques 
| he prepared to meet complications that come up by delivering the 
lens in any external capsule operation 

Dr. Green misunderstood me about the advisability of a simple intra 


ipsula peration im complicated cases. 1 think it is the operation of 


One thing that | consider particularly important in this operation is that 
he stitch is tied, 1 only looped but tied, and my associate draws the 
sutures tight, and if the vitreous bulges we immediately close the eye and 

ut ten minutes. That has probably been the most valuable thing in the 
le procedure to prevent vitreous loss. It is surprising how after ten 


minutes the wWreous wi settle back and vou have completely obviated 


\nalyzing my results, | will first state that the cases were not selected 


Improvement m technique is gradually but positively decreasing the num 


her of cascs in which the capsule is ruptured or vitreous lost. Our limited 
EX PETIENee ( tes that while loss of vitreous is highly undesirable, even 


small amounts, it 1s less to be feared than the complications resulting 

m retained capsule and lens débris 

Il do. wish to convey the impression that the method is easy or 
thoeut objections It is coneeded to be a difficult technique, requiring 

deheate manipulation of complicated mechanical apparatus. The argu 

ments in its favor are those for any intracapsular operation, plus the fact 

] less hable to tear the capsule In certain types of cataract, espe 


ature n the last analysis it is a question of end results 
































































































HERPES AND ALLIED CONDITIONS 
Ratpu |. Lioyp, M. D.., 
BROOKLYN, 


“There is scarcely any cutaneous disease which may not be seen oeca- 
sionally on the eyelids. Herpes | have often met with, both in children and 
adults. It runs its usual course of about a fortnight, leaving pits, like 
those of smallpox. Not infrequently it attacks the cornea, a vesicle having 
its seat there, ending in an ulcer.” Mackenzi \ Practical Treatise on 
the Diseases of the Eve, 4th Edition, 1854, p. 149 

Hutchinson seems to have been the first to deseribe herpes 
zoster ophthalmicus in detail. Tle states that Rayer had reported 
a single case, that the Danielssen & Beck \tlas of Skin Diseases 
contained an excellent portrait of a case and that there was a 
very good wax model in the (auy’s Hospital collection. In addi 
tion, the quotation from Mackenzie, which opens this article, com 
pleted the list of available material on the subject, in Hutchinson's 
time. 

It seems strange that this clearcut clinical entity, with such 
serious visual curtailment in sequence, failed to enlist the interest 
of an earlier clinician, for it) certainly never) went unnoted. 
Hutchinson believed the eve escaped unless the cutaneous branch 
of the nerve supplying the side of the nose was involved. He 
reported three groups of cases to support this idea, but the rest 
of his observations have been amply confirmed. He noted the 
pain in the cutaneous area involved, even before the eruption 
appeared ; the corneal ulceration with visual loss due to the sear 
and the appearance of the cornea! ulceration after the skin erup- 
tion, not before or with it. Hlorner called attention to an increase 
of temperature of the skin and an increased sweating of the af 
fected skin area with reduced intraocular tension. Wyss was the 
first to examine the Gasserian ganglhon and found round cell 
infiltration, small hemorrhages and degeneration of the nerve 
fibers running to the first division of the fifth nerve. .\ few vears 
later Sattler confirmed these observations, which ought to con- 
vince everyone that measures directed toward relief of symptoms 
caused by malfunction of the end organs connected with diseased 


ganglion cells should be supplemented by treatment directed to- 
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ward the cause or the site of the primary lesion. [rom time to 
time cases complicated hy optic nerve atrophy, paralysis of part 
or all of the branches of the third nerve, permanent or prolonged 
loss of sensation of the affected cornea, enlarged pupil with slug 
gish reaction and other trophic effects have been added to th: 
literature. 

In contrast with the usually severe herpes zoster ophthalmicus 
is the milder corneal ulceration without skin eruption bearing th 
tithe of herpes cornea febrilis. It occurs after antityphoid injec 
tions, vaccination, therapeutic inoculations of malaria, salvarsan 
injections, pneumonia, malaria, cerebrospinal meningitis and even 
with common colds and herpes of the upper lip or nose, 

The blister of this disease type contains a virus that can trans 
mut the disease to the rabbit cormmea, while the zoster blister does 
not do this. The eye symptoms of herpes zoster ophthalmicus are 
secondary to the virus acting upon the Gasserian ganglion ; tro 
phic changes with secondary infections, while the febrile type is 
the result of direct action of a specific virus upon the end organs 
and other tissues of the cornea, with secondary infections, an 
unportant factor. While the febrile type may be just as severe in 
its effects upon the cornea, iris and vision as the zoster it is usually 
milder and may leave very light traces behind. 

Both of these forms of herpes are rare as compared to keratitis 
dendritica and its various forms. This is an eruption of a group 
of very fine blisters that lose their epithelial covering and link up 
to form a linear ulcer resembling the small branch of a tree. Cor 
neal sensitivity is lowered or lost, presenting a picture like zoster 
ona small seale. It may begin very suddenly with a sharp sting 
or a burning sensation that makes the patient think something 
has blown into the eve. While it may develop without any indi- 
cation of other disease or definite cause, it often follows grippe 
and grippe colds. Inoculations of the human cornea from lesions 
produced on rabbit corneas have produced typical dendrites, and 
scrapings from this type on the human cornea have given the 
same results as the herpetic blister. Since the type of grippe that 
appeared here first in 1918 has held sway, there seem to be many 
more dendritic ulcers than before that date. 

Because of the blister formation, despite the larger size of the 
lesions, keratitis bullosa soon came into this grouping (with all 
secondary types such as are found in glaucoma or degenerative 


conditions of the eye and the type associated with constitutional 
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diseases, with blisters on the skin, placed by themselves in a quite 
different class). The painful corneal lesions characterized by epi 
thelial shreds, known as filamentous keratitis, were considered 
an accidental group only, but not distinct from the bullous forms. 
Animal experimentation and exfoliation after apparent healing 
of traumatic corneal ulcer strongly suggested that this condition 
likewise belonged to the herpes group. It is believed that trauma 
permits the penetration of a virus previously present in the sub 
conjunctival sac, which in turn causes the local pain (often se 
vere and out of all proportion to the apparent lesion), and the 
later blister formation and loss of corneal epithelia. Italian ob 
servers have investigated this condition and believe that there are 
those who might be classed as “herpes virus carriers.” The virus 
is Inert until it passes the epithelial barrier. No one has been able 
to isolate a germ or other specific agent, because stains show 
nothing and the virus will pass through a filter. [If fluid from an 
herpetic vesicle is introduced into certain animals (such as guinea 
pig, rabbit or white mouse but not the dog or white rat), the cor 
neal lesions appear, irrespective of the manner or site of intro 
duction, \ type of encephalitis also develops, and if the virus is 
introduced in one conjunctival sac the second eve is affected much 
after the way sympathetic ophthalmia happens. Some investi 
gators have also been able to produce lesions much like impetigo 
contagiosa. This herpetic virus can be passed through cultures 
or ammals and remain true to type, but certain samples seem to 
affect the nerve side of the organism more than the cutaneous, 
while others have an affinity for the skin. These experiments, the 
frequency of herpetic lesions after grippe and the occurrence of 
postgrippe lethargic encephalitis are the basis of the belief that 
the virus of herpes is the agent to be blamed for lethargic enceph 
alitis and the other infectious nerve ailments. This latter group 
includes multiple sclerosis, acute ascending paralysis, poliomyelitis 
and pohomyelitis superior. Herpes seems to be an infectious dis 
ease because it is generally accepted that an attack of shingles 
protects against other attacks, and the relapses of herpetic lesions 
of the cornea can be explained on entirely different grounds, which 
will be discussed later. Clinical experience with cases beginning 
as dendritic keratitis or herpes corne febrilis, and which later 
pass into what conforms to every requirement for a diagnosis 
of disciform keratitis, inclines us to the view that this is also of 


the herpetic group. Either this is a new clinical entity or disciform 
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keratitis is at times featured by ulceration and a loss of corneal 
sensation. Many observers in Europe now class this unique con 
dition as the result of local injury, allowing entrance of the virus 
to the deeper tissues of the eve, whence it may penetrate the Gias 
serian ganglion and other cerebral tissues by traveling along the 
nerve sheaths or even along the vessels. The slit lamp gives much 
valuable information in connection with this large group of cor 
neal lesions and teaches the importance of regarding every eve 
afflicted in this way as unable to protect itself against invading 
organisms or the evil effects of exposure to air and dust. Prac 
tically every case of the group has a lowered corneal sensitivity 
md very evidently a lowered vitality. that requires constant 
losure and covering of the eve, both indoors and out, Uf the 
mitial lesion should heal, for some time the cornea is below par 
and until the normal sensation has returned should be protected 
and a local antiseptic used to keep the conjunctival sac free from 
dangerous agents. If we were allowed to select but a single 
vethod of treatment for he ry tic case Ss, m\ selection would be the 
constant covering of the closed eve. Next to this measure is the 
use of radiant dry heat to the open eve, and the most satisfactory 
form for the usual case is the glowing heat given off by the so 
called infra-red lamp. This lamp is also known as the thermolite 
and has a large carbon spiral that never gets hotter than the 
cherry red stage. It should be placed at 20 inches from the pa 
tient, with the rest of the face and forehead protected by thick 
towels. and the attecte deve directe dl steadily at the glowing spiral 
for 15 minutes at a time. These seances can be repeated four 
times a day. In some cases, especially the severe types of ophthal 
nue herpes, the Shahan thermophore is the best treatment for 
ulcers that refuse to respond to other metliods of treatment. The 
glowing heat from the lamps mentioned above is said to be only 
the infra-red rays, but no proof of this has come to my atten 
tion. The best local antiseptic seems to be optochin in a one-half 
or one per cent solution. This ts entirely a clinical demonstration, 
and no experiments in the laboratory have been made to confirm 
or deny, but the results are certainly more pleasing with this 
than with mereurochrome or argyrol, The pain of herpes zoster 
in the eye is not usually severe unless the deeper structures are 
invaded, but pain in the temporal region is often agonizing. It 
is usually much worse at night, and the only thing that reaches 


the pain ot the severe he rpes Zoster ophthalmicus is an applica- 
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tion of the X-ray. The dosage must be rather heavy but not more 
than a single application is necessary to produce marked benefit. 
A\ second or third application may be required later. It seems that 
an increase of intraocular tension is regular in these severe cases 
and the X-ray has a most favorable influence upon the tension 
also, In the section given to case reports these features will be 
noted. If corneal ulcers are present, it is wiser to omit the to 
nometer and depend upon the fingers, even if we expose ourselves 
to the criticism that the digital method is inaccurate and unscien 
tific. The alternative is the knowledge that we have done harm to 
a cornea lacking vitality, which is, of course, no concern of the 
critic. 

The after-elfeets of severe herpes are indeed severe. The most 
usual damage is the corneal scarring, both deep and wide. The 
slit-lamp, during the acute stage, shows a fish skin cornea with 
lakes of opacity throughout the deep corneal layers, and deposits 
upon the posterior surtace of the cornea indicating ciliary involve 
ment. Synechie are frequent and permanent. In some cases the 
iris is eventually decidedly thinned and the color changed to an 
extent deserving the name of heterochromia. The pupil is rather 
regularly larger than its fellow, and the more severe the case the 
greater the disparity and the longer its tenure. What happens 
in the interior of the eye is usually concealed from view by the 
corneal opacity or the deposits in the pupillary area. Optic nerve 
atrophy and paralysis of some of the muscles supplied by the 
third nerve happen now and then. The older the patient the more 
severe the case, and it is not so unusual to find a severe case of 
herpes, suffering for a year or so, with severe headaches at night 
and a general debility that is out of all proportion to the visible 
signs. The danger of drug addiction is added to the other un- 
pleasant features of these cases, but the number of deaths, even 
among the older patients, is fortunately small. Herpetic lesions of 
the eve are much more numerous than is generally conceded, and 
the advice of Theobald to employ a little Wisp of cotton to pick 
out the case with lowered corneal sensation has been neglected. 
Nor has the role of corneal hypaesthesia and the associated loss 
of corneal vitality been appreciated. The average case of den 
dritic keratitis will heal under protection of the eve and the use 
of a local antiseptic. s soon as the patient is relieved he insists 
upon exposing the eye, which cannot withstand the drying effect 
of exposure to the air nor the hazards of city air with myriads of 
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minute dust specks everywhere. .\ relapse follows or the case 
may pass into disciform keratitis. This is not theory but the com 
mon effect of willful disobedience by the cocksure patient who 
is always right as long as he has no pain. It seems that fluorescein 
is rather generally used to detect the minute ulcer of whatever 
kind, but it is never so useful as in showing up the minute ulcer 
of dendritic keratitis in the very early stage. If this same dye 1s 
used in the earlier days of discitorm keratitis minute breaks in 
the surface epithelia can be easily demonstrated, if several min 
utes pass between the instillation and the observation. The. slit- 
lamp is especially useful in showing the minute defects and the 
final diffuse staming after the dye has an opportunity to soak in. 
Retromlumination will set off the minute ulcers to advantage, but 
direct Humination shows the staining better. 

One of the symptoms recorded occasionally during the course 
of herpes ophthalmicus is mcreased intraocular pressure. Some 
observers seem to think that this increase of pressure within the 
globe accounts for the pam, and operations have been done to 
relieve the tension. While the number of the cases with increased 
tension coming under my observation is not great, the relativel 
high percentage of increased tensions has led me to believe that 
we ought to expect this tension rise in any severe Case ot herpetic 
keratitis (herpes zoster ophthalmicus and herpes corneze), and 
also in severe keratitis dendritica and its later stages that take on 
the aspect of disciform keratitis. .\s has been mentioned, the 
\-ray has relieved both the tension rise and the pain that evi- 
dently originates in the inflamed Gasserian ganglion. As mild 
doses of the N-ray stimulate tissues but heavy doses inhibit or 
destroy, the effect upon the ganglion might be understood, The 
rise of tension may be explained upon the ground of hypersecre- 
tion of the cthary body or stimulation of the sympathetic nerve. 
Sygalitzer experimented with dogs and found that the X-ray would 
inhibit the secretion of the choroid plexuses of the cerebral ven- 
tricles and came to believe that in this way was relief obtained 
in brain tumor cases. He had one striking case of escape of cere- 
brospinal fluid from the nose, with a diagnosis of probable pitui- 
tary disease, promptly relieved by X-ray therapy. The inhibition 
of eyclitic secretion by the ray would not seem unreasonable. 

Of all the herpetic group none is more rare than keratitis pune- 
tata superficialis. Of this condition but two or three cases have 


been seen in twenty vears. The classic features of this disease 
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are the minute superficial erosions scattered here and there over 
the cornea, their tendency to remain for some time, the total ab 
sence of any deeper or more severe sequel and the association 
with bronchial conditions. \ type of subepithelial elevation coy 
ered by sound epithelia which permits no staining 1s seen now 
and then but much more frequent than the classic type deseribes! 
above. The cornea loses its acuteness, and if protected, seems to 
recover slowly and very little is left behind to show that at one 
time the cornea was liberally sprinkled with these minute eleva 
tions that are only semiopaque and never at all dense. Nothing 
has been discovered as to cause nor a treatment superior to the 
customary protection and local antiseptic. Giradle has described a 
keratitis punctata subepithelialis, which is a good name for this 
type, but whether it is really of this herpetic group is not vet 
settled. The punctata keratitis first mentioned seems to be a mem 
ber of the herpes clan because lesions of its type have been ex 
perimentally produced in animals. 

The conclusions that seem to flow from the discussion might 
he epitomized as follows: Herpetic lesions of the cornea seem to 
be quite common, and especially after grippe and grippe colds. .\n 
outstanding symptom quite characteristic of all of these lesions, 
including the traumatic case, is the lowered sensation of the cor 
nea, which is easily detected by drawing a wisp of cotton across 
the corneas of the two eves for comparison. With this lowered 
sensation is associated a lowered trophic influence, permitting the 
entrance of a virus that rapidly reaches the deeper parts of the 
eve, leaving a permanently damaged cornea. The corneal sensa 
tion is slow to return, and in severer cases remains permanent) 
below normal. The so-called relapses are the results of damage to 
the surface epithelia by dirt or exposure to air currents which a 
normal cornea is well equipped to withstand but which is too 
severe a test for a cornea with lowered vitality. Glaucoma of 
the lesser degrees is often found with the severer cases of this 
group but rarely requires an operation, as both the tension and 
the pain coevil therewith can be controlled by moderately heavy 
X-ray therapy. If these patients are told why and how the re 
lapses occur and supplied with a local antiseptic and the proper 
eye covering, further trouble can be practically eliminated, but 
there are some who can learn by severe experience only. The 
period during which these relapses can occur is certainly as long 


as three years and probably more. The slit-lamp will distinguish 
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the dendritic ulcer, even in the early stages, when to the naked 
eve or the loupe it is without definite characteristics. The blister 
is the characteristic sign of herpes and may be minute or large, 
but trophic disturbances and lowered corneal sensation are of 
equal or greater value in establishing the diagnosis because they 
persist after the blister has healed 

\ type of profound keratitis with all of the appearances of 


disciform keratitis belongs in this group and has been under ob 











hig. 1. Sht-lamp picture of fish-skin surface of the cornea in_ herpetic 


keratitis. The dark area at the top of the picture is the pupil area indis- 


tinctly seen because it is out of focus 


servation from a minute initial dendritic ulcer to the final stages. 
and also without the initial ulcer. The density of the cloud is 
usually the result of continued exposure of the eve through ignor- 
ance or disobedience, after the corneal opacity has formed. The 
initial crop of blisters in dendritic keratitis seems to appear with 
such suddenness that many patients are sure there is something 
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in the eye and seek its removal. So small may this group of blis- 
ters be that it is easily passed over unless a stain is instilled or 
the slit-lamp used. Laboratory experiments strongly suggest the 
virus of herpes as the cause of both dermatropic and neurotropic 
entities, including such nerve diseases as poliomyelitis, polio- 
encephalitis superior, multiple sclerosis and acute myelitis. Both 
clinical and laboratory experience agree that among the derma 
tropic effects of this virus should be included not only herpes 
zoster ophthalmicus and herpes cornez febrilis but also dendritic 
keratitis and its various forms, disciform keratitis or a type of 
keratitis profunda like it, keratitis bullosa, vesiculosa and _ fila 

mentosa (when not caused by degenerative eye disease like glau 

coma absolutum, ete., nor by a profound systemic disease), kera 

titis punctata superficialis and finally the relapsing traumatic ulcer. 
If we can influence our patients to protect the affected eve for a 
few days after the removal of a foreign body, and also whenever 
the corneal sensation is below par, the relapsing traumatic ulcer 
and the more serious corneal opacities that inevitably follow in 

vasion of the deeper corneal layers can be avoided or minimized. 
Genuine ophthalmic herpes always produces such dense corneal 
opacities that the eve is useless for more than detection of large 
objects or motion. With the exception of relapsing traumatic 
ulcer, corneal herpes leaves a crippled eve which in addition to 
the corneal opacity has a lowered corneal sensation and vitality 

In many cases this never returns to normal, and in most cases 
there are periods of higher and lower resistance, which must be 
taken into account if the patient is to avoid further trouble. 


CASE REPORTS TO ILLUSTRATE 





rHE CLINICAL ASPECTS OF ILERPES 





AND ALLIED CONDITIONS, 


Case 1. Severe ophthalmic herpes zoster, with increase of 
tension and severe pain relieved by X-Ray therapy. Relapse of 
ulceration occasioned by premature exposure; permanent loss of 
sensation of cornea. Mrs. M. K., aged 60 years, twelve weeks 
ago had an eruption of herpes in the hairarea of the right fronto 
parietal region and six weeks later the right eve became involved. 
When she was seen first the cornea was clouded by a large sear 
with much thickening of the deeper layers. Numerous anterior 
synechiz and the corneal sensation much reduced. [ye is not 
painful now but there is severe pain in the temple at night. Very 
moderate ciliary injection, Tension recorded by Schiotz instru- 
ment was 35 and 18 mm, respectively. The patient complained 
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bitterly of the pain at might and seemed very much depressed. 
Milocarpin, eserin and cocain solution was instilled in the eve 
to relieve the tension, moist heat applied and mercurochrome 
l per cent solution instilled. If fluorescein was instilled in the 
conjunctival sac, and a few minutes allowed to permit the dye 
to penetrate, minute defects in the surface epithelia became 
evident. ‘Ten days passed without relief of pain or the mental 
depression, when Dr. W. Tl. Dieffenbach gave one deep N-Ray 
treatment with immediate relief of pain. The tension was re 
duced to 21.5 and 135 mm. respectively. Qne month later the 
eve was white, the cornea insensitive and the tension 15-18 and 
INS mm. respectively. The pupil was larger than its fellow and 
immovable. The adhesions could not be seen because of the 
cloudy cornea with much pigmented deposit upon its posterior 
surface. .\ fish skin surface was seen when the slit-lamp was 
used. ‘Twice after this observation the patient insisted on gomg 
about without the shell over the eve and at once small ulcers 
developed. ‘Two vears later the patient returned for observa 
tion and was quite comfortable. There was no pain or redness, 
the corneal scar was thicker than ever and the surface much less 


sensitive than the other. for visual purposes the eve was useless. 


Case 2. Case began with “something that flew into the eve.” 
Disciform keratitis (or keratitis profunda) with recurring 
dendritic ulcers, severe pain in temple and moderate clevation of 
tension relieved by N-Ray therapy. 

\bout three weeks before his first visit the right eve suddenly 
began to sting and burn as if something had blown into it, but 
the physician visited by him, could find nothing. Immediately 
thereafter the vision was blurred, the eye moderately red and 
painful. When he came here the eve was red, the cornea hypaes- 
thetic, no apparent ulceration but minute defects visible after 
Nuorescein instillation. The slit-lamp showed the typical fish 
skin surface with diffuse specks scattered throughout the cornea 
and some large clumps on the posterior corneal surface. The 
presence of adhesions suggested the use of atropin, but in about 
two weeks this was stopped because of increased tension, accord- 
ing to the Schietz instrument, as follows: 25-30 and 15-18 mm. 
respectively, for the right and left eves. The pain in the side 
of the head at night became very severe. The patient could not 
be persuaded to wear an eve patch and in a few days an ulcer 
of the cornea appeared internal to the pupil and typically dendritic, 
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In three or four days this had healed, but the patient did not 
wear the patch any longer than the eve pained and relapses oc 
curred. A single X-Ray treatment relieved the pain and the 
finger tension indicated satisfactory progress in that respect, but 
because of corneal ulceration and the difficulty in healing no 
tonometer was used. Irom this point on the case was featured 
by repeated ulcerations, slow healing and relapses. [le finally 
was ina bad way because of a large superticial ulcer that would 
not heal. There was little pain, the corneal sutface was insensi 
tive, but nothing influenced the corneal erosion. Ile was now in 
other hands as | was out of town for the usual summer vaca 
tion. Dr. James Andrew saw him in consultation and promptly 
closed the case by using the Shahan thermophore. One year 
later the corneal sensitivity was seemingly as acute as the other 
but the eve was of little use because of dense corneal opacity. 
Case 3. After-effects of herpes corner resembling hetero 
chromia. Mrs. A. M., aged 58 vears. During past vear the 
vision of the left eve has been failing and is now counting of 
fingers only, mainly because of corneal sears with dittuse cloud 
ing. Moderate redness, no evident ulceration but) tluorescein 
shows many fine defects. This cornea is lhypaesthetic, surface 
is typically fish skin and there are “bubbles” here and there neat 
the surface and many pigmented clumps on the posterior corneal 
surface. There are many synechie and the lens is decidedly 
cloudy. She had been to physicians for the original attack of 


“uleer” of the cornea, but thereafter had attended to the eve 


herself. The eve was protected and local antiseptic used. ‘This 


restored it to its normal whiteness but without improvement in 
vision. During the succeeding vear the iris color faded and the 
slit-lamp showed very plainly the white radiating lines containing 
the blood vessels, not covered by pigmented tissue, as is the nor- 
mal state. She must now and then cover the eve even indoors 
to avoid the irritation and redness and minute defects that 
develop otherwise. 

Case 4. Dendritic keratitis developing during an attack of 
antral disease. Mrs. M. L., aged 42 vears. Three weeks ago 
the eves bothered her a great deal. Both were somewhat red, 
vision blurred and both lower lids puffy. The left antrum con 
tained pus and it was later shown that there was a pansinusitis, 
but only the left antrum contained pus. Soon after the opera 
tion to drain the affected antrum a typical dendritic ulcer appeared 
on the left cornea, preceded by severe local pain and lachryma- 
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tion, This ulcer healed promptly under protection, moist heat 

and local antiseptic. The case is quoted as an example of the 

disease occurring during nasal accessory disease, of which type 
the literature contains a number of examples. 

5. Relapsing traumatic uleer of unusual severity. I. C., 

vears. Struck left cornea with whisk broom last might. 

first visit has a large superticial ulcer of the left cornea with 

hh photophobia and Jachrymation, and a small pupil. ‘The 

reve sympathizes so he had difficulty in getting about. The 

cauterized with pure ecarbehe, argyrol instilled and 

vec, but iI vas {wo We ‘fore the ulcer 

and three weeks more bef re the eve could be exposed 

hight and air with comfort. All was well tor four months 

When the exfoliation recurred over the entire lower half of the 

a, after it was struck by the corner of a theatre program. 

The entire raw surtace was brushed with pure carbolic, the eve 


covered, atropin instilled, with relief of irritation in four days. 


The relapsing uleer Iustory usually includes either a long period 


between the accident and the empl vinent ot protection to the 
eve or other treatment or the subject striking the eve with some- 
thing which, from the surgical point of view, is decidedly unclean. 
Mhe finger nail is the most common cause, but in this case the 
original wound was intheted by a very unclean object, a whisk 
broom. The only feature of the second ulcer out of keeping 
with the conditions was the size of the exfoliation, 

» Dendritic keratitis with every appeirance of disciform 

with recurrence several vears after initial lesion. A. E., 

vears, said something flew into eve four days ago. ‘The 


paintul, moderately red, teared protusely and there was 


an ulcer at 3 o'clock with much surrounding corneal clouding. 


The slit-lamp showed this clouding to be a number of striz in 


the deeper corneal lavers, running in all directions from. the 
lesion site, and the surface was typically fish skin. The eve had 
net been protected at all up to this time. This ulcer healed 
promptly and the corneal clouding cleared, leaving but a small 
patch of clouded cornea over which the fish skin surface was 
plainly seen. ‘There was also a lowered sensitivity of this cornea. 
fhree vears later he reappeared with the history of something 
in eve a month before. \fter this had been removed the eye 
was more or less irritable and when he was examined the charac- 
teristic fish skin surface, with vacuoles here and there, could be 


found with the slit-lamp. There was a large dise of opacity 
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in the cornea apparently within and not on the surface. Fluo 
rescein stained the deeper layers only after some minutes, but 
no actual point of entry could be made out. The lesion was 
below the pupil area so there was no effect upon the vision. 
Three months after healing of the second lesion the pupil was 
much larger than the other and the cornea was still less sensi- 
tive. The illustration shows the affected area of this cornea, 
one which is typical of the corneal surface after dendritic and 
herpetic keratitis. In some cases the individual flat elevations 
are very small, but in other cases they may be mixed with the 
larger spots as in this case. 


RESUME OF LABORATORY EXPERIMENTS WITHE HERPES VIRUS, 


Gruter seems to have first shown that the contents of a herpes 
febrilis blister could reproduce its characteristic lesions upon the 
cornea of the rabbit. He did this in 1912, and in a year or so 
Kraupa, with his advice, was also experimenting along these 
lines. Lowenstein made his results public in 1920, and since 
then a large number of investigators have been interested in 
the ever widening aspects of a problem that seemed unimpor 
tant, but now are so inclusive that each group or investigato! 
can only handle a part of the work. The technic employed 
began with cleansing of the surface of a blister. This was then 
carefully opened and the contents carried on a narrow knife 
to 3 cc. of normal salt solution. ‘This made the standard solu 
tion from the upper layers of which some tluid was carried ov 
a knife and two parallel lines made on the cornea to be tested. 
The contents of a zoster blister, a burn blister, eczema pustule, 
and pemphigus gave negative results. But the virus from the 
febrile blister gave consistently characteristic results. “The wound 
is Without irritation for 16-24 hours; at 30 hours there is strong 
ciliary injection and photophobia with considerable secretion in the 
conjunctival sac. Many fine blisters may be seen along the edges 
of the wound. ‘These increase in number at right angles to the 
wound, often duplicating the tree like branches seen in practice. 


By this time the cornea is completely anesthetic. The disease 


reaches the climax in 6-8 days. 

The disease may be carried from one rabbit to another and 
Gruter did this no less than 23 times without failure. The virus 
is easily killed, one-half hour at the temperature of 56° (132° F.) 
destroys it completely, but the solution above described was 
diluted 200 times and was still effective. If a cornea recovers 
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from one infection a sort of local immunity is established, which 
for some time protects against reinfection. It is generally be 
lieved by laboratory experimentors that the virus will pass 
through a filter, but there is no general agreement on the point. 
\ double coccus is found in the blister contents, but its sig 


nificance is in doubt. 


\licroscopic examinations of rabbit corneas at different stages 
are iHluminating and show a loss of superficial epithelium as 
the first effect. There seems to be an accumulation of fluid 
inthe upper lavers of epithelium with very many very fine gran 
ules that are found nowhere else. There is a strong tendency 
to the formation of vacuoles in the cells with deformed nuclei 
still to be seen. Stargardt calls this the “balloonizing degenera 
tion. = Blisters are formed thus and the upper epithelia stripped 
off, but until the parenchyma ts bared, it remains in good form. 
When a considerable area has been stripped, Bowman's mem 
brane melts, the exposed parenchyma splits up, the surface parts 
becoming glassy and staining badly. ‘The parenchyma away fro 
this process is infiltrated with polynuclear cosinophile leucocyte 
Despite the lost tissue the atfected cornea is much swollen and 
occupies more space than the original area. Descemet’s mem 
brane and the endothelial lining remain unattected and there 1s 
ne merease in fixed tissue cells. This pathology is in harmony 


with slit-lamp and direet observation, 


Stocker instilled the virus in the conjunetival sie of the rabbit, 
which merely prolonged the incubation period, but did not alte 
the effects. Luger and Lauda successtully infected the human 
cornea and A. Fuchs and Lauda repeated the experiment. 
levaditi, Harvier, Nicolau and Doerr found a virus in the human 
saliva that seemed to be closely connected with the epithelia there 
in, ‘The local immunity gained by recovery from an infection 
is not limited to the eve operated upon but also covers the Oppo 
site eye. ‘The virus of encephalitis confers immunity against 
herpes and vice versa. After an animal or a human has recov 
ered from an attack of herpes, the conjunctival sac still carries 
the virus. Doerrs and Voehting found the virus entered the 


aquacous but did not go into the vitreous, Gifford and lucie 


Pa] 


troduced herpes virus into the ciliary body of one eve of a 


guinea pig and uveitis on both sides followed. From the sec- 


ond eye another animal was infected with similar results. Six 
per cent of the experimental animals developed herpes on the 
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opposite cornea. .Autopsies upon these animals showed the 


route from the first to the second eye, by which the infection 
traveled, was along the optic nerve to the chiasm and then to 
the opposite eve. Various investigators have experimented with 
different aims in view. Some have tried to show a similarity of 
herpes with lethargic encephalitis, while others have had impetigo 
contagiosa, cowpox and chickenpox in mind. The experiments 
do not work out alike for all animals nor for the same animals 


with different experimenters. 
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Dr. S. B. Martowe, Syracuse, N. Y.: The observation of four cases 
of herpes zoster ophthalmicus treated with intramuscular arsphenamin is 
my reason for entering this discussion. Dr. Llovd has gone to some 
length in discussing the probable etiological factor for these conditions 
and the likely location of the lesion. The purely local and symptomatic 
treatment he has outlined is quite commendable. However, admitting the 
penetration of the virus and the deep situation of the lesion it would seem 


only reasonable that some form of medication might be effective if car- 


ried to the diseased part—the nerve root ganglion Arsenic has long been 
recommended for these cases, usually in the form of Fowler's solution 
Its effectiveness, however, has been slow and doubtful Intramuscular 
arsphenamin, on the other hand, appears to be much more prompt and 
certain. Milian has reported five cases treated with arsphenamin with 
prompt relief. (Paris Medical 1-53-84.) 

Four cases, all with corneal involvement, have been treated by this 
means in addition to the usual protective measures he first case was 
seen in July, 1929.) She came complaining of severe pain over her right 
eve which suggested sinus disease. She was sent to an otolaryngologist 
who opened the right antrum. The pain continued in spite of this, and 


shortly afterward the typical eruption appeared on the skin of her upper 
lid, the right side of her nose and torehead. Herpes zoster was diagnosed 
and the patient referred to an internist, Dr. W. A. Groat, who gave her 
an intramuscular injection of sulpharsphenamin (0.6 mgm.) In 24 hours 


the pain was much improved; in 48 hours completely relieved. The erup- 


tion on her skin cleared within a few days. There had been a large area 
of epithelial disturbance of the cornea, which healed eventually with an 
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insignificant sear and very little visual loss. Three other cases have sine 





been treated in the same manner with similar results 






Although four cases is too small a number from which to draw final 





conclusions, the results obtained were so striking that it has seemed «ck 






sirable to emphasize the value of this procedure. Experience so far has 





proved it to be time-saving; it may prove to be sight-saving 





Dr. J. P Corser, Scranton, Pennsylventa: IT wish to discuss but om 
1 






type of the disease under consideration, namely, recurring herpetic kera 





titis. The case histories of at least one form are singularly alike and ar 






about as follows: 





There is a sensation of foreign body in the eve increasing for 24 to 36 





hours, with sensitiveness to light. The eye feels dry, but usualiy during 






the night at the end of the first 24 hours there is profuse lacrimation, in 





tense photophobia, and the sensation of a large, sharp foreign body on 


the first stage 





the tarsus of the upper lid. Examination of the eye during 





shows a few dilated bulbar conjunctival blood vessels leading to one se 






tor of the limbus, and in the corresponding sector of the cornea, usually 





near the margin, one or more small superficial infiltrated spots. Whe 






the lacrimation with increased pam and photophobia takes place, these 






spots stain with fluorescin. These attacks last from seven to twenty-one 






days and recur at intervals of one month to one year. During the inter 






val the patients are hypersensitive to light, and use of the eyes for near ts 





attended with more or less ocular irritation 






Of nine such cases occurring in our practice, two continued to have 






these attacks; one will not carry out instructions; six have now been over 






two years without recurrence. This has been brought about by the avordarice 






of certain foods, principally shell fish, port, buckwheat flour, and tea. It 






would seem, therefore, that allergy may be a factor in the etiology of this 






type of herpetic keratitis. The use of ephedrin by mouth or adrenalin 






hynodermatically has given marked relief from the symptoms and short 
ened the attacks. 

Dr. E. E. BLaauw, Buffalo: Herpes corneae occurs more often than is 
suspected, and I have not seen any help from the slit lamp in its diag- 
nosis. 1 speak only of the dermotropic form. The diagnosis is made with 








fluorescin eventually, with the addition of methylene Llue. 

As to recurrence, we have none. I like to think of the herpes virus as 
something like the pneumococcus, more or less ubiquitous, able to jive in 
a healthy conjunctival sac, and giving trouble from time to time. Of 







course the eve should be closed, but only when we have destroyed the en- 





tire sick epithelium, and that is possible if you use tincture of iodine. | 






have used it for twenty-five years and have not seen a bad result. In most 






cases the epithelium is restored in two or three days. The patient. will 






complain of much pain some time after the application of tineture of 






iodine, but this passes off and can be soothed with anedynes. If the cor 






nea is deeply infiltrated it is remarkable how the infiltration disappears 






when the epithelium is restored, leaving hardly any scar tissue, following 






ordinary routine treatment. 






In disciform keratitis the primary cause may be herpes corneae, but | 
suspect a secondary infection, which accounts for the necrosis of the 
substantia propria corneae. 









REPORT ON INVESTIGATION OF LENS PROTEIN 
PHERAPY IN CASES OF CATARACT, 


Dante, B. Arrpy, M. D., Ann NEWELL W. GineEs, M. D.., 


New York. 


\n mvestigation has been conducted by the authors to learn 
of the climical value of lens protein therapy in cases of cataract 
Several different phases of the subject have been looked into, 

1. The value of treatment of cases of senile cataract with lens 
protemm imyections, 


2. The matter of production of lens protein anti-bodies in the 


blood serum of cases treated, 
3. The influence of these injections on the patients when their 
cataracts are removed surgically. 

t. Intradermal sensitivity of patients with senile cataract to 
lens protein, 

5. The desensitization of such patients as are sensitive to lens 
proteim, 

\ supply of optilen, an extract of beef lenses, was received 
from the [eh Lilly Company for the test. 

\ preliminary series of patients was treated with optilen Series 
No. P20835215, at Bellevue Hospital. They received subcutaneous 
injections there times weekly between January 15, 1929, and 
March 15, 1929.) None complained of any severe reaction. The 
average dose was 2 ce., and the average total amount administered 
was 30 ce. The record book of this was unfortunately lost, and 
the exact amounts received by each patient are not known. The 
use of this series of optilen was discontinued, however, when 
three different vials were found to contain no coagulable protein 
when tested by adding a few drops of N acetic acid and a few 
crystals of salt and boiling. The trichloracetic acid and sodium 
tungstate and sulphuric acid tests showed only traces of protein. 
The Biuret reaction gave a brown precipitate, inconclusive for 
protein, 

From the Department of Ophthalmology, College of Physicians and 
Surgeons, Columbia University. This work was carried on while Daniel 


Ib. Kirby was Research Fellow for the American Academy of Ophthal- 
mology and Oto-Laryngology. Acknowledgments are gratefully made 
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DANIEL B. KIRBY AND NEWELL W. GILES 
SUMMARY OF CASES TREATED AT BELLEVUE Hosprirat. 


Ten cases of senile cataract, five of them complicated by 
definite ocular or general disease, were treated with optilen Series 
No, P2085213 ( Lally ). OF the twenty eyes of these patients, 
seven were slightly better in vision, nine were the same and four 
were worse. This may seem to be a definite favorable result from 
the injections, but from a knowledge that the ophthalmoscopic 
and slit-lamp microscopic appearances did not change and from 
a knowledge of the minor variations of vision of untreated cata 
ract patients, the visual changes, inasmuch as they are not strik 
ing, are held to be not dependent on the injections. Four of the 
complicated cases were held good cases for objective observa- 
tions, as they had definite lenticular changes that could be easily 


examined at subsequent visits. 


Tue Errect oF OptrinEN Series No. 22327 1N Cases o1 


CATARACT. 


The following cases were treated at Vanderbilt Clinic. An 
intracutaneous test for sensitivity to the protein was first made. 
They then received subcutaneous injections in the upper arm three 
times weekly. The first injection was of 1 cc., after which the 
doses were increased 1 ce. each time until 5 ce. was reached, and 


the succeeding injections were of this amount. Only two patients 


complained of unpleasant local reactions. No cases of anaphylaxis 


devel ped. 
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RESULTs. 
Twenty-four patients with senile cataract, eleven male and 
thirteen female, ages 45 to 82 years, were treated with optilen 


Series No. P22327 (Lilly). Eighteen were of the cortical type, 


one pure nuclear, two cortico-nuclear and three were post-cortical 


or subcapsular. They received intradermal tests with optilen Lilly 
Series No. 122327 (Lilly) and all who subsequently received 
subcutaneous Injections were first determined to be not sensitive 
to the material used. The number of injections varied from cleven 
to twenty-four and the total amounts administered ranged from 
49 to 110 ce. The period of treatment varied from two to four 
months. The patients were regular in attendance, their attitude 
was good and they were very much interested in getting results. 
Twelve patients expressed definite opinions in regard to the re 
sults. Four were positive their eves were better, but objectively, 
two of these were the same and the other two showed a loss. Six 
patients said they were about the same, while two were depressed 
concerning their condition, saying that they were worse. The 
objective results were judged by comparison of the vision with 
best correcting lens accepted before treatment and the vision 
under the same conditions after operation. If the vision was 
estimated under cycloplegia before treatment, the same was done 
afterwards. If by manifest refraction, it was done in like man 
ner. The ophthalmoscopic appearance, as judged with the aper 
ture of the instrument and the slit-lamp microscopic appearance, 
were also used to aid in the judgment of any objective changes 


in the lens opacities. 
I. Vusion. 


Forty-eight eves of twenty-four patients were tested betore 
treatment and re-tested after treatment. Eight eves had better 
vision, twenty had the same, and twenty had poorer vision. The 
changes for the better or the worse were not great in any case. 
It is well known that the vision of patients with cataract varies 
from day to day, even with apparently the same conditions. The 
results are not due to changes in refraction or to better or worse 
refraction. 


CHANGES IN REFRACTION. 


It is a well known fact that the development and progress of 


lens opacities entail changes in refraction, often very startling. 
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Phese latter have been proved to be due particularly to changes 


in the nuclear portion of the lens, Cortical cataracts may pro- 


vress considerably without causing great changes of refraction. 


l'rom a consideration of these facts, one might expect that if a 
case of nuclear cataract is improved or arrested, there might be 
adoss of some of the lenticular myopia or that it at least should 
stop in its progress. Of the seventeen cases of cortical cataract 
in Which the refraction was checked after the treatment, twenty 
three eves had the same focus, five were slightly more hyperopic 
and six slightly more myopic. Of the three cases of post-cortical 
cataract, five eves were of the same focus and one had become 
slightly myopic. ©f the three cases of nuclear and nuclear 
cortical cataract, four eves were the same, while two had be 


come shghthy more myopic 
COPLITILALMOSCOPIC AND ALiCRoOscoPIC APPEARANCI 


In not a single case was there observed any definite improve 
ment in the appearance of the lens, as judged with the aid of 


the ophthalmoscope or slit-lamp microscope. 
Precieitin Test. 


Unfortunately these were not performed before the treatment 

as started \iter the injections, thirteen patients were entirely 
negative for anti-lens precipitins in their blood serum, six were 
just plus-minus and must be counted negative, while two were 
positive in one dilution of antigen and one was positive in two 
dilutions and two were not tested. Qf the three cases showing 
these immune bodies in the blood serum, two were females who 
had received totals of 110 and 60 cce., respectively, for the 2 
and the 1+} reactions and one male who had received 102 ec. of 
the optilen Series No. 1’22327 (Lilly). Apparently this did not 
affect the intradermal sensitivity, as in none of the + precipitin 
patients was there found intradermal sensitivity. Ino only one 
patient of those who received the optilen injections was there 
found pronounced sensitivity to the intradermal use of the lens 
protein, [lis precipitin test was negative. [lis case is reported 
ina fe Howing section. 


COMMENTS ON RESULTS. 


(of the twenty-four cases under treatment, no striking results 
were obtained, .\ few cases showed slight improvement, but the 


great proportion were just the same or worse. Subjectively, some 
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said they were better, but in these cases their statements were 
not justified, as in some of them their vision was worse. .\s 
judged with the aid of the ophthalmoscope and slit-lamp micro 
scope, none of the patients was improved. lor any non-surgical 
treatment of cataract to be judged efficacious, there must be some 
cases definitely improved, as with ordinary hygienic measures 
many cases can be held stationary tor a period of years. It may 
he said that the amount of lens protein solution given in this 
series was too small. But 3 ce. is about as much as can be con 
veniently given in individual doses three times a week for a 
period of several months. The patients stood these injections 
well. The patients who have received the injections are known 
and will be recalled to the clinic at intervals in the future so that 


their future reactions may be known. 
DISCUSSION, 


(ne may be permitted to discuss the possible value of lens 
protein therapy in cases of cataract. 

1. Which portion of the lens is represented by solutions of lens 
protein usually used for injection? Saline or aqueous solutions 
commonly used contain portions of alpha and beta and gamma 


crystallin, usually not the insoluble albuminoid. These crystallin 


proteins represent the clear transparent lens material. 

2. \re anti-lens immune bodies produced? Yes, for they can 
he demonstrated in some cases by the precipitin test and by ana 
phylactic reactions. 

3. Do these reach the aqueous and lens? [It has been demon 
strated that the ciliary epithelium acts as a semi-permeable mem 
brane, and because of its selective action holds back practically all 
immune bodies. It is only when the ciliary epithelium is injured 
or diseased or degenerated that such bodies pass. 

4+. Granting that the epithelial membrane is degenerated to 
some extent in cases of cataract and the anti-lens bodies cnter 
the aqueous and lens, what effect would they have on the lens? 
Such immune bodies are definitely specific, and if any reaction 
occurred it would be with the remaining clear, transparent por 
tions of the lens which represent the remaining alpha, beta and 
gamma crystallins. If the reaction is as is produced in the test 
tube, that of specific precipitin reaction with antigen used, then 
precipitation of these transparent proteins which are in solution 
would result and further opacity would be produced. 
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5. Can reaction between the specific anti-bodies and the de- 
natured protein of existing lens opacities occur? No, because of 
the specific nature of the anti-bodies. 

6. Can lens protein therapy act as a specific tonic for the lens ? 
No, it may act as a foreign protein and stimulate the body de- 
fenses and reactions in general and then secondarily affect the 
lens, but not primarily act as a tonic for the lens, for the reasons 
eiven above. 

REACTIONS OF PATIENTS Wito RECEIVED OPTILEN TO SURGICAL 


REMOVAL OF CATARACTS. 


Phe sensitizing action of lens protein therapy in patients with 
cataract and the possible effect at time of the operative removal 
of the cataracts has been a matter of discussion. Five patients 
who received subcutaneous optilen Series No. 122327) (Lilly) 
injections came to operations afterwards. 

Pr. ©., male, aet. 66, received 18 injections for a total of 73 ce. 
ot optilen Series No, P22327/. L'vertis developed after operation 
See special report following. 

NM. A. male, act. ol, received 17 Injections fora total of 70 on 
of optilen Series No. 122327. Moderate amount of cortex re 
maining. No undue reaction and no uveitis after operation, 

S.S., male, aet. 47, received 9 injections for a total of 35 ce. 
of optilen Series No. 122327. Moderate amount of cortex re 
maining. No undue reaction and no uveitis after operation. 

S. L., male, aet. OS, received 11 injections of 35 cc. of optilen 
Series No. 122327. No undue reaction and no uveitis after 
operation, 

M. W., male, aet. 62, received 17 injections of 75 ce. of optilen 
Series No. 327. No undue reaction and no uveitis after 
operation. 

(ther patients of the series who received lens protein therapy 
are coming in for operations. Their results will be reported at 
a later date. 


INTRADERMAL SENSITIVITY TO LENS PROTEIN. 


Thirty-eight patients with senile cataract were tested intra 


dermally with lens protein (bovine) Parke Davis and two reacted 


positively. These two cases were particularly interesting because 
the mild uveitis which was present following their capsulotomy 
extraction subsided rapidly after subcutaneous injections of lens 


pre tein, 
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ReporT OF Two Cases oF MitLp PiAKO-ANAPHYLACTIC UVEITIS. 

Case 1.—T. C., male, aet. 66 years, with mature senile cortico 
nuclear cataract in the right eve and immature opacity in the left 
eve. Intradermal test with optilen Series No. 1’22327 were nega 
tive on February 27, 1930. From February 28, 1930, to May 9, 
1930, he received 18 subcutaneous injections of optilen Series 
No. 22327, totaling 75 cc. The preeipitin test taken on June 6, 


1930, was negative for anti-lens bodies, showing 1 10 negative : 
1 100 +; 1 1000 negative. On June 2, 1930, he had a_ pre 
liminary iridectomy performed on the right eye, and on June 25, 


1930, the cataract was removed by the capsulotomy method. .\ 
moderate amount of cortex remained and a moderate reaction in 
the form of an uveitis persisted for five weeks after operation. 
On July 30, 1930, the intradermal test with Parke Davis lens 
protein (bovine) was performed and was positive, the area of 
redness and elevation of the skin being 1!> em. in diameter and 
persisting for ten days while the control saline injection was 
negative. On August 4, 1930, he was given !'> ce. of Parke 
Davis lens protein (1-10) subcutaneously. There was no systemic 
reaction. This dose was repeated on \ugust 11, 1930, and on 
August 18th, 1 cc. of the (1-10) protein was administered. The 
uveitis began to subside soon after the first injection and all con 
gestion and aqueous disturbance had disappeared within two 
weeks. 
COMMENTS ON Case No. 1. 

The intradermal test with optilen Series No, 122327, con 
taining lens protein, was negative before the subcutaneous injec 
tions of optilen. Still, after these and after the cataract extraction 
it was found positive. Either he was sensitized by the injections 
or by his own lens protein. The improvement in the uveitis 
which followed the densitizing doses was most probably depend 
ent upon these, although this cannot be proved. There are un 
doubtedly mild cases of phakoanaphylactic or phakogenetic 
uveitis such as this case that will respond to desensitizing doses 
of lens protein, 

Case No. 2.—J. M., aet. 61 vears, was first seen January 7, 
1929, when he had ©. D. 20/100, O. S. 20. 200 vision with correct- 
ing lenses. In June, 1929, he had capsulotomy extraction of cata- 
ract from left eye after preliminary iridectomy. For two months 
following he had a mild uveitis which finally, after the moderate 
amount of cortex which remained had absorbed, subsided. Fol- 
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lowing discission of a thin secondary membrane, he obtained 
excellent vision, 20 25 +. On March 4, 1930, he had capsulot- 
omy extraction of the cataract from the right eve with a greater 
amount of cortex remaining. It was not until May 2, 1930, that 
the true nature of the condition was determined as a mild phako- 
anaphylactic uveitis. The intradermal tests with Parke-Davis lens 
protein (bovine) and with optilen Series No. 122327 (Lilly) 
were markedly positive, Phe precipitin tests for anti-lens bodies 
in the serum were all negative. On May 7th, he was given sub 
cutaneously 1 ce. of optilen Series No. 222327 (Lilly) as the 
first desensitizing dose. On May 9th, 2 ce. optilen; May 12th, 2 
cco; May 14th, 3 ce.; May 19th, 2!'2 ce. In less than two weeks 
the mild uveitis, which had been treated locally for two months, 
had subsided. Qn August 27, 1930, discission was performed 


with good results 
COMMENTS ON Case No, 2 


Vhis case is likewise a case of mild uveitis following cataract 
extraction. The intradermal sensitivity which was demonstrated 
and the rapid response to the desensitizing injections, which con- 
tained very small amounts of lens protein, are part proof of the 
nature of the condition. However, the spontaneous disappear- 
ance of the uveitis from the fellow eve previously, would detract 
some from the effect of the optilen as being the specific agent in 


clearing up the intlammation. 
SUMMARY AND CONCLUSIONS. 


\n investigation has been conducted to learn of the clinical 
value of Jens protein therapy in cases of cataract. 

()ptilen Series No. P208528 (Lilly) was used in’ ten cases 
of cataract at Bellevue Hospital. The results were such that con- 
clusions could not be drawn. Ilowever, by tests it was discov- 
ered that this series of optilen contained such extremely slight 
traces of protein that its use was discontinued. The amount 
present was negligible in the matter of possible production of anti- 
bodies. 

ptilen Series No, 122327 (Lilly), which was tested and 
found to contain considerable protein, was then used in twenty- 


four cases of cataract at the Vanderbilt Clinic. Intradermal sen- 


sitivity tests were first performed. The results were judged 


according to: 
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Changes in vision. 
Changes in refraction. 
Changes in ophthalmoscopic appearances. 


Changes in slit-lamp microscopic appearances. 


rom a consideration of all the factors, the conclusion was 
drawn that the minor changes that occurred in these factors in 
these patients during the period of optilen therapy were not pro 
duced by the injections. 

The precipitin test was performed on twenty-two patients after 
the optilen injections. Thirteen were entirely negative for anti 
lens precipitins in their blood serum, six were plus-minus and 
must be counted negative, while two were positive in one dilution 
of antigen (both 1 100), and one was positive in two dilutions 
(1 10 and 1. 100). 

live patients came to the surgical removal of their cataracts 
after having received optilen injections. our of these had no 
undue reaction after capsulotomy extraction and were not sensi 
tive to lens protein, while the fitth, who was not sensitive before 


operation, became sensitized afterwards and developed a mild 


phakoanaphylactic uveitis. This responded well to desensitizing 


doses of Parke-Davis lens protein (bovine ). 

One other patient developed spontaneously a mild phako 
anaphylactic uveitis after capsulotomy extraction. Desensitizing 
injections of optilen Series No. 122327 apparently helped clear 
up the uveitis in the second eve operated on, even though it ts 
recognized that the uveitis in the first eye cleared up without 
desensitizing injections. 

It will be well to limit these conclusions to the cases under 


observation only and not attempt any generalizations. 
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NON-SPECIEICO PROTEIN THERAPY. 
Josern C. Beek, M.D., 
CHICAGO, 


When [ accepted the instructions to present this paper betore 
the \cademy, | determined upon three definite courses : 


1. That | would be very sympathetic to the subject of proteim 


therapy. knowing full well that the future of serology and 


immunology in all its possibilities is destined to play a great role 
In medicine 

2. That since the application of protein therapy was general 
or systemic rather than local, and since this systemic condition, 
whether toxic or septic, was due to some local pathological 
process, | would be insistent upon surgical removal of such local 
pathology, and not treat it by any other method. This, of course, 
must be qualified by the possibility of contraindication to any kind 
of operation or specific medical treatment. 

3. That | would avoid, as much as possible, repetition of well 
known facts, thus relieving the already overburdened literature 
on this subject. 

Foreign protein therapy divides itself into two great headings: 

1. The Theoretical and Research, 

2. The Practical or Clinical Application, 

It is the latter, the clinical, that [ shall practically limit myself 
to and only sketch for you the progress that has been made 
along the theoretical and research part of the work, depending 
upon the gentlemen who have favored me with their willingness 
to discuss my paper to further elaborate upon that side of the 


subject. (Slide 1.) 

\UTHORS OF NON-SPECIFIC PROTEIN THERAPY IN GENERAL. 
Hoff, F.: Non-Specitic Therapy. Monograph, 1930. 
}.—Noeniger: Non-Specific Protein Therapy. Text, 1929. 

(.—Miller, J.: The Present Status of Non-Specific Therapy. 
Journal of A.M. A., August, 1930. 
1).—Peterson, W.: Protein Therapy and Non-Specific Resist- 


ance. 1922. 
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I..—Peterson and Weichardt: Protein Therapy and = Non 
Specific Resistance. German text, 1923. 

I’.—Stejskal: Newer Therapeutic Methods, Including Non 
Specific Protein Therapy. 1924. 

(;.—Weichardt, W.: Non Specitic Protein Therapy as a Means 
of Increasing Healing Processes. 

Iergebnis d. Hygiene, Dakter., Immunitetsforsch uu. exp 

therapie, Vol. 5, 525, 1922. 

H.—Wolff, L. H.: Non-Specitic Therapy. Zeit. Exper. Medi 
cine, Vol. 67, 5083, 1929. 

l. Wright, Sir A.: Cited ly Wolff. Zeit. exper. Medicine, 
Vol. 67, 1929. 

Peterson, who has published the monograph on Non-Speciti 


Therapy in 1922, is constantly quoted in every article on this 
p) y q 


subject, and | have made use of that book and several later pub 
lications of his in order to be informed. 

It was Wright in 1912 (7) who brought out his opsonic index 
and the specific vaccine therapy, which was followed by a very 
enthusiastic response in its application, and the literature swarme:! 
with articles on this subject. Llowever, in 1923, he changed his 
viewpoint and accepted that much of the specificity of bacterial 
products was really active on a non-specific basis and gave it the 
term “epiphylaxis.” 

Recently an article appeared from the pen of Dr. Joseph Miller 
in the Journal of the American Medical Association, entitled “The 
Present Status of Non-Specitic Therapy,” and in his introductory 
remarks he refers to a personal conversation with a surgeon, 
about twenty years ago, concerning specific vaccine therapy and 
its shortcomings. | would also like to refer to that time, when | 
presented to this Society a paper on Wright's opsonic index and 
specific vaccine therapy in chronic suppuration of the nasal ac 
cessory sinuses and middle ears. It was a negative report, as far 
as cures were concerned, and most of these cases were later oper 
ated on. Since then much better indication for vaccine or protein 
therapy has been established, as well as better technique in its 
application. (Slide 2. ) 

AUTHORS OF NON-SPECIFIC PROTEIN THERAPY IN EAR, 
NOSE AND THROAT. 
1. Alexander, G.—The Employment of Milk Injection in Dis 
eases of the Ear. Monatschrift f. Ohrenheilkunde u. Lar 


yngologie u. Rhinologie, Vol. 51, 1917. 
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(harousek.— Discussion of Paper of Weil and Kobrak. Zeit. 
f. Hals-Nasen-Ohrenheilkunde, Bd. 10, 1924, 50. 

(somperz.— Milk Injection in’ Ear Diseases of Children. 
Wien. Medicinische Wochenschrift, 1917. 

(srande, C.— Non-Specific Protein Therapy in Otorhinolaryn 
vology. Valsalva, Milano, Vol. 1, 1925. 

Imhofer.— Experiences With Parenteral Milk Injection in 
\cute Middle Ear Diseases. Zeit. f. Ohren. u. f. Krank- 
heiten d. Luftwege, Bd. 77. 

Keil—On the Use of Omnadin in Ear, Nose and Throat 
Pherapy. Zeit. ft. Hals-Nasen-Ohrenheilkunde, Bd. 10, 
Seit. 35, 1924. 

Knick, \.—General Therapy. Handbuch Denker-Wahler, Bd. 
6, p. 1174 

Knick, \.—Diseussion of Keil and Wobrak Paper. Zeit. f. 
I lals- Nasen-Ohrenheilkunde, Bd. 10, S. 49, 1924. 

Knick, \.—Spinal Injury Following Injection of Vuzin by 
Lumbar Route. Zeit. f. Llals-Nasen-Ohrenheilkunde, Bd. 
10, S. 249, 1924. 

Iwobrak.—Indications for Irritation Therapy in Therapeutics 
of the Ear. Zeit. f. Hals-Nasen-Ohrenheilkunde, Bd. 10, 
S. 41, 1924. 

lLawner.— Milk Injection in Middle Ear Disease. Wien Win. 
Wochen., 1917. 

Lieherman.— Milk Injection in Acute Middle Ear Infections. 
Zeit. f. Hals-Nasen-Ohrenheilkunde, Id. 4. 

Martini, \.—xperimental Protein and Vaccine Therapy in 
Cases of Otorhinolaryngology. Rev. Sud. Am. de Endo- 
crinol, Buenos Aires, 8, 1925. 

(ertel, B.—Non-Specitic Therapy in Iexternal ar Diseases. 
Handbuch d. Hals-Nasen-Ohrenheilkunde, Bd. 7, Teil TI, 
1926, 

Rauch.— Milk Injection in ar Disease. Wien Med. Wochen, 
1917. 

Rethi, A.—The Desensitizing Non-Specific Treatment of 
\'asomotor Rhinitis. 


Shaheen, H. 1.—Treatment of Chronic Suppurative Otitis 


Media by Subcutaneous or Intramuscular Injection of 


Boiled Milk. Journal of Laryngology and Otology, Vol. 


44, Jan., 1929. 
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18. Shaheen, H. b.—Treatment of Middle Ear) Suppuration. 
British Medical Journal, Vol. 1, 1929. 

19. Sternburg, H.—Protein Therapy in Chronic Eezema of Ix 
ternal Ear. Zeit. f. Hals-Nasen-Ohrenheilkunde, Vol. 17, 
Jan., 1927. 

20. \Voss.—Discussion of Keil and Kobrak’s Paper. Zeit. f. Hals 
Nasen-Ohrenheilkunde, Bd. 10, S. 49, 1924. 

Foreign protein therapy does not mean that only a foreign 
protein substance such as (refer to Slide 3): 


PREPARATIONS USED IN NON-SPECIFIC PROTEIN THERAPY, 


A. Milk and Milk Preparations. 
1. .\olan 
2. Caseosan 
} Novoprotin 


Phlogetan 


tr de ¢ 


. Terpichin 
6. Omnadin 
7. Caseal 
8. Lactosan 

b. Yatren 

C. Yatren-Casein 

1). Strepto-Yatren 

kK. Stomasin of Centanni 

I’, Alfasol ( vegetable protein ) 
Must be introduced into the system per se, for it is the belief 
today that as a result of even specific sera or chemicals, such as 
neosalvarsan, mercury, quinine, ete., foreign protein develops in 
the system and through them specific antibodies develop which 
in turn destroy bacteria, protoza, or neutralize the toxemia, thus 
curing the disease. Certain definite reactions are expected to 
result when a foreign protein is introduced into the system or 
when it develops as a result of the introduction of bacteria, chem 
icals, or even physical agents, such as radiation, X-ray, radium, 
quartz-light, ete. 

Ferdinand Hoff, in his monograph, which deals with this subject 
most scientifically and interestingly as regards these definite re- 
actions, shows a table that, while it refers to reactions of infec- 
tions of short duration, is found applicable in most instances 
where foreign protein is acting on the body. It is divided into 


(Slide 4.) 


two phases. 








| 
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HOFF'S TABLE OF REACTIONS. 





PHASE 1 PHASE 2 
1. Kise in temperature 1. Drop in temperature 
2. Leucocytosis (myelocytic ) 2. Drop in leucoeytosis with a tend 
ency to a lymphocytosis 

3 Yecrease In alkali reserve (acido }. Increase in alkali reserve 
Is) 

4. Increase in basal metabolism 4. Minus basal metabolism 

5. Inerease in albumosis 5. Less albumosis in the blood 

a) nerease blood sugat 6. Decrease blood sugai 

7 PecTease ol cholestern 11 the 7 Increase 11 the quantity of cho 
blows lesterin 

8. Hyperactive sympathetic net is & Hyperactivity of the parasympa 
system thetic nervous system 

9 Increase in thromboeytes (b> | 9 Thrombocytes return to theirt 
platelets) and their destruc mal proportions 


Locally, at the site of injection, we may have considerable 
swelling, especially in cases of certain bacterial vaccines, such as 
pyocvaneus. Hlowever, in the majority of substances that are 
cmploved very little reaction is found at the point of injection. 

| have not seen a reaction locally at the site of the chronic 
lesion which is reported by some writers. 

\lexander speaks of a case of mastoid disease, wherein he em 
ploved a foreign protein therapy that caused such a reaction and 
destruction of the mastoid as could not have occurred from the 
disease itself, and it was the occasion of his being compelled to 
operate much earher than he wanted to. It is true that he em- 
ploved foreign protein therapy in acute cases, whereas, we have 
only employed it in early chronic and chronic cases 

Phe various pathologic processes about the ear, nose and throat 
in which we have employed foreign protein therapy, and, of 
course, that includes all the cases of earlier times when we used 


autogenous vaccines, or the following (Slide 5) 


1. Otitis externa 
\. Eezematoid 
Is. follicular, or furunculosis 
2. Otitis media chronica 
A. Catarrhalis 
3. Suppurativa 


E, Postoperative mastoid disease both after simple and radi- 


cal mastoid 
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4. Chronic sinusitis 
A. Non-suppurative 
bs. Suppurative 


5. Postoperative sinusitis both after simple or conservative 
or more radical operations. 

6. Atrophic rhinitis 

7. Chronic tonsillo-pharyngitis, with or without acute inter- 
current attacks 

8. Chronic laryngo-tracheitis, especially suppurative 

9. Bronchiectasis 


10. borderline cases, such as: 
A. Chronic suppurative salivary duct disease or any 
of the salivary glands 
3. Fistula about the head and neck 


As to the actual number of cases treated, it is surely irrelevant. 
Suffice to say that a large number (several hundred) have re- 
ceived the treatment in the past ten years and the following con- 


clusions are drawn therefrom (Slide 6): 
CONCLUSIONS. 


1. Although acute pathologic conditions have been subjected 
to foreign protein therapy, the results, in our hands at least, have 
not been encouraging. 

2. While anaphylactic shock has not occurred in our series, its 
possibility should be borne in mind and a careful history should 
be taken, especially as to previous use of biological sera, and this 
particularly in children. Protein injection should not be given 
unless adrenalin is at hand for emergency use. 

3. Clearly indicated surgery was not permitted to be super- 
seded by non-specific protein therapy, and when it was employed 
in systemic contraindication to surgical intervention its use was 
not attended by any noteworthy benefit. 

4. The chill that has been supposed of prime importance in 
non-specific protein therapy was rarely observed in our cases. 

5. Other therapeutic measures, such as specific sera, vaccines 
allergins, chemicals, physical agents, diet and endocrines also 
possess definite non-specific protein effects as adjuvants in our 
therapeutic attack upon disease. 

6. This conclusion | do not care to publish, and that is that too 


many men employ non-specific protein therapy on the advice and 








— 
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information of commercial salesmen of the various milk and 
bacterial, ete., products without the necessary laboratory and 
scientific medical control. Vhis can only lead to the disrepute of 


the treatment 


DISCUSSION 


lk reRT R. Suurrny, Detroit Phe subject Of nonspecific protein 
therapy is of particular interest to the clinician and research worker be 
st tis int s field ot Inochemistry and research that the hope ol val 
uable achievement becomes more fascinating with cncouragement Phe 


future longevity and health of the race can be tremendously influenced for 


the better by imereased success in the fight to maintain and fortify the 
el] witl ano reased reststance tor mtection The danget to th protes 
noand public is the tendency of some temperamental minds to become 
easily afiected | witcheraft, voodooism and bunk, as handed out by 
t unscrupulous endor f shots, that the genuine scientific truth 1s giver 
jol ifter J t til faitl ss Ke 
This essayist has dealt) faa with this problem of useless and un 
cientif erapy that sways the profession ino waves of belief m and 
doubt of newer methods of medicity He hits the nail on the head when 
he says he would insist upon the surgical removal ot local pathological 
witions wherever indicated. | would go further and demand that the 
ew, untried d experimental be left in the laboratory or research hos 
) where ‘ Y ilded vy after surgery and specific treatment 


with methods of reputation have failed in their appheation. When surgery 


and successful older methods of therapeutics are exhausted, additional aids 
have their plac Nonspecific protein therapy belongs to this type 
1 Ss oOpsor index and vaceines have fatled deserve the over- 
\\ 
entlousiasn witl vhich they were het ca ft an cver read profession 


I wish to call to your attention the splendid bibliography that accom 
panties the essayist s paper 

Milk and its preparations, introduced hypodermically, are well known 
o the ophthalmologtst In suppurating processes in the ear, nose and 
throat many claims are made The effect I believe is transient, although 


1 do not find in the literature a long series of carefully observed cases 
Phe value of foreign protein introduced into the system, with the attend- 


gy development of specific antibodies that raise resistance to infection, 
is well established. The importance of raw vegetable juices such as those 
of carrots, tomatoes, beets, celery and potatoes, and especially vitamin A, 
in the growth of the cell and resistance to infection, 1s well recognized 


1] 
1] 
| 


It is only necessary to call attention to the toxic and lethal effect of the 
frequent injection of eggwhite into the animal body, and to study Hoff’s 
table of reactions to realize the profound effect on the biochemistry of 
the ceil 


It is well known in the experimental feeding of white rats for vitamin 


\ deficiency, that beyond 28 days xerophthalmia develops in 80 percent 
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or more of the animals. The symptoms of corneal ulceration and blind 
ness, drying of the lachrymal apparatus, infection and suppuration of the 
antrum and middle ear, ulceration of the tongue and respiratory infection, 


are demonstrated in various research laboratories. Control rats with 5 


drops of codliver oil do not de velop the disease. 


If nonspecific protein therapy is to control disease in the same remark 
able manner that codliver oil controls xerophthalmia, it is necessary to 
separate and concentrate the essential food protecting factors. ‘This has 
been done for codliver oil and we have irradiated ergosterol under various 
names in dosage of 3-5 minims. In the Detroit College of Medicine Re 
search Laboratory we are row in the midst of an elaborate demonstration 
of the curative effects of preparations of concentrated vitamin A) made 
from carrots in oily solution; also vitamin A from liver dissolved in fish 


oil. Experiments will be conducted on diluted portions of the oils to 


determine a correct dosage, and to estimate the true value of a coneet 


tance and rapidly 


trated vegetable protein that experimentally raises resis 
modifies the symptoms of xerophthalmia 


Dr. SAMUEL Levinson, Chicago: Dr. Beck's paper on nonspecific ther 
apy is extremely interesting. | should like to emphasize the last con 
clusion which Dr. Beck stated, namely, the promiscuous use of various 
preparations in the field of nonspecific therapy and various clinical condi 
tions, particularly in ear, nose and throat. We must not lose sight of the 
fact that therapy in gereral, and particularly nonspecific therapy, should 
not be a routine form of treatment, but an individualized therapy. We must 
take into consideration the resistance of the patient, and the degree ot 
stimulation produced by the drug. From the clinical standpoint, there 
fore, we must consider that the nor Sp cific reaction 1s a diphasic reaction, 
the first effect being the intensification of the disease process both locally 
and generally. The second phase of this reaction is a constructive phase 
in which there occurs a general euphoria and a diminution of disease 
symptoms, both general and local, and at times a restitution to normal 
This diphasic reaction depends on the stimulation of the cells, and bene 
ficial results cannot be obtained if the organism is not capable of respond 
ing to stimulation. ‘Therefore, the usual response to nonspecific therapy 
should be stimulation and a greater cellular activity, and if this stimula 
tion is continued the cell becomes fatigued, leadirg to comp!ete exhaustio 
and death. It is obvious, therefore, that in order to produce the most 
beneficial results proper dosage must be used, so that one gcts a transient 
stimulation with changes in metabolic processes which become clinically 
manifest by increase in weight and a general wellbeing of the patient. D1 
Peterson emphasized the important point which has also been mentioned 
by Dr. Beck, that nonspecific therapy should be an individualized therapy 
and never a routine, and that the dosage, preparation and time of appli 
cation should be varied according to the disease and the resistance of the 
patient. 

Dr. Beck discusses Hoff's tables of reactions, and we = should like 
to show the relationship this classification has to Dresel’s vagotonic and 
sympatheticotonic status of individuals. In Hoff’s tables the reactions 
are divided between those whose blood pressures are high versus the low 
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lood pressures, the differences in the basal metabolism, the carboudioxide 
combining power of the blood, and the calcium content. These differences 
in the reactions of the individuals to nonspecific therapy can be divided 
Into two classe one, the vagotonic status, which shows that the tissues 
are alkaline, contain little calcium colloid and much potassium colloid: 


and the blood is alkaline and contains little 1onized calcium, much bound 


calcium and little potassium Ihis is contrasted with the sympathetico 
tonic status of the individual, in which the tissues are acid and show much 
calcium colloid with little potasstum colloid: and the blood is acid and 


aims much tonized calcium, little bound caletum and much potassium 


Dk. EKnwin McGiannis, Chicag |! have not had much experience with 


specific protein therapy except in association with the Eve Department 


it the college and hospital, where | have been much impressed by the 
beautiful results thev have gotten in the treatment of acute iritis. and in 
he Medical Department where the have been using it 1 molvarthritis 
Phese ( dition \ specific protein therapy acts almost 
nt LAY 1 

\ Ve T ! S age | ic] thre pleasure t witiny it sto WiCcT¢ 
| \ le ! he w ] f Doctors G dale an Walker 1 the 
( iw 1 reatnn ot ivtevet ()y returning to linc me itler 
avd vitl t veed €xtf ihe 1 us extracts T prohie | ole in d t 
‘ le f format nm the jection pecific therapy—pollen 
extract for the cure and reliet of havfever I had some very. striking 
reactions. One case | remember was a woman about 35 or 40 
vears old who was a severe havfever victim. 1 had been treating her with 


ragweed extract for six or eight weeks, and she could finally take the 


neest solution we had without getting a reaction. During the course 

i the treatments she had 1 acute cold, and the next dose ol ragweed 

extract gave her a terrific allergic reaction It was a sight I never wil 
forget id evelids were swollen, her arms, hands and limbs became 
swollen and edematous, her skin was shiny red, and she was having ri 
piratory difficulties \drenalin fortunately relieved the symptoms and 

er difficulties were over for that time 

In the treatment of acute iritis. rehef of the pain comes within 24 to 

06 hours after the 14 tion of typhoid vaccine Phe redness of the con 
Junctiva continues, however, tor two or three weeks. In working wath the 


kyve Department we have examined these patients intranasally, and in most 


of the cases we heave been able to make a diagnosis of acute anterior eth 


morditis | have been interested for a good manv vears in the surgical 





treatment of acute ethmoiditis and | have found that a ditch drainage of the 
anterior ethmoidal cells gives a better result im the iritis cases, in that pain 
is relreved in about 24 h uls, while the redness wid congesti« " of the eve 
hall clears up in less than five days. These patients are not so apt to have 
recurrences, but if they are so unfortunate as to have a recurrence after a 
cold we are able to shorten the second attack by shrinking down the lining 
membrane of the anterior ethmoidal cell walls, and the iritis is promptly 
relieved 

Dr. bkrRANK J. Novak, Jr. Chicago: Dr. Beck's excellent paper serves 


a good purpose because it will stimulate interest in the subject of im- 
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munology. I believe it was Pasteur who said that the future physician 


will be an immunologist. 


We know a great deal of the results of the clinical application of non 
specific protein therapy, but we know very little of the mechanism of thi 
reaction. If you noticed the table Dr. Beck showed—Hotf's table—you 
will find the first phase shows a leukocytosis. Most men do not agree 
with that. Kolmer has shown that in the first phase there is leukopenia, 
and later a leukocytosis. As to the mechanism involved in nonspecitic pro 


tein therapy, it is generally believed that it is simply cell activation 


There is a great list of things that can be used as nonspecific protems 
Some time ago I tried to make a list of the various substances that hav 
been used in nonspecific protein therapy, and after covering five or six 
pages with handwriting | gave it up) Among other things it is interesting 
to find that the use of pilocarpin increases the formation of antibodies 1 


the production of diphtheria antitoxin 


Here 1s an interesting tact: the individual who has received the anti 


gen, say typhoid, and then later is injected with nonspecific protet 


may be a serum or it may be an exudate—that individual produces a larg 
amount of antibodies specific for whatever disease he may be having. But 


if he has not been sensitized first with the antigen, there is practically i 


increase in the antibodies. The question arises, Where do these antibodies 
come from? Of course, that is the big problem of immunology. 1 ce 
not think there is much question at present that it is from the reticulo 
endothelial system. The cells of the reticulo-endothelial system are acti 
vated by the specific injection These cells are found in the spleen a 


well as in the liver, the omentum, and the bone marrow, and it has heen 
shown that after injection with specific therapy there ts increased activity 
of the cells of these particular tissues 

As to dosage, a great deal of damage may be done by the use of non 
specific protein therapy at the wrong time and in improper dosage, and 
also, the injection of foreign protein at a time when the cellular mechan 
ism is incapable of further stimulation. We must proceed carefully in the 


use of this treatment 


Dr. JosePH C. Beck, closing : My hope has been realized, because the 
gentlemen who have discussed the paper have really made it. The scien 
tific part, which was practically all that was touched upon in the discus 
sion and is of great value, brought out one tact, that these substances arc 
not to be used as a placebo, and that they may do great harm if they are 
used by inexperienced individuals and without proper control. We will 
never stop a great deal of the indiscriminate use of injurious substances, 
but I have an idea since we do not see the great trouble from the use of 
these commercial products, that perhaps it is Just a placebo that we are 
giving rather than nonspecitic therapy. Take raw milk, tor instance, and 
commercial milk, and boi] them the same time, and you will find a great 
difference in the protein reaction from these two milks, because the older 
milk, the infected milk, contains bacteria that are destroyed by boiling, 
while the commercial protein Is infected and therefore the greater reaction 
will result. 
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Dr. Novak touched upon the reticulo-endothelium, which is the 


is not only in the 
through the entire 


Sect nd 
al Pens¢ 


parts of the body he men 
system. Examination of the blood 


mechanism, and. it 
tioned, but all 


will 
show it.) Perhaps the blood is not examined early enough and the leuko 
pema is not found. It is usually leukocytosis in the early type avd the 
mveloevtes are 


inercased, and in the second stage there will be a decrease, 
roaf there ts 


1 


an increase it is the Ivmphocytes and not myelocytes that 
are found 


lhere are many point 


s in lloff's table, ot 
hecessary to hi Oopeoratiol between the 
md clinician in order to 


in any table, showing 


laboratory man 
f this splendid means 


of therapeusis 








THE EMBRYOLOGY OF THLE LARYNN. 
Ropert F. Rippatu, M. D., F. A. C. S., 
PHILADELPHIA, 


The larynx mechanically, anatomically, physiologically, neuro 
logically and pathologically has been the subject of innumerable 
essays, monographs and voluminous treatises, and yet this little 
organ, one and one-quarter inches of the human body, defies the 
analytical minds of our greatest medical thinkers in some of its 
mechanical and neuroanatomic-physiologic action. 

It is not my intention to dwell on the anatomic description as 
usually found in the various textbooks, but, on account of the 
exceedingly limited amount of literature on the subject of em 
bryology, to bring before this society the embryologic phase of 
the subject. 

In preparing to write, | found | must in the first place 1gnore 
the ordinary accepted theory that the larynx is the “voice box.” 
This thought is forcibly brought to our attention when we realize 
the many species of animals having larynges similar in all respects 
to the human and who do not use this mechanism for voice o: 
speech. 

We are therefore brought to a pointed question, viz.: if the 
larynx was not originally intended for vocal production, what 
Was its original usages and how has it developed into the organ 
we know ? 

From the division of a fertilized ovum forming daughter cells 
a multicellular embryo results. In general, the development of 
an embryo depends first upon the multiplication of its cells by 
division; second, upon the growth in the size of the individual 
cells, and third, upon changes in the form and structure of the 
cell division. 

In general, all cells multiply from other cells in one or two 
methods of cell division—amitosis and mitosis. 

In amitosis, the cells divide directly by the simple fission of 
their neuclei and cytoplasm; in mitosis, the reproduction neces- 


sitates complicated changes in the nuclei. 
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The first arrangement of the cells seems to be in the three pri- 
mary germ layers, named from their position the ectoderm (outer 
layer), the mesoderm (middle layer) and the entoderm (inner 
laver ). 

“These cells of the germ lavers are at first alike in structure. 
Gradually the ectodermal cells multiply, change their form and 
structure and give rise to the lavers of the epidermis.”! By more 
structural changes the mesodermal cells are changed and trans 
formed into the elementary cartilage, bone, muscle, connective 
tissue, etc. 

Cells which have once taken on the structure and functions of 
a given tissue cannot give rise to cells of any other type. In 
other words, a line of specialization once begun cannot be trans 
formed into another type; this gives us the law of genetic re 
striction, 

\s development advances, there is a constantly increasing re 
striction in the kind of differentiation open to the various parts. 
ach distinetive tissue or organ is more rigidly bound to its 
specific type of cells than was the material from which it sprang. 
Phe original or parent tissue is likewise limited by being unable 
to duplicate analogs already formed. Thus, the primary ericoid 
can never become anything but a cricoid; whereas, the gut from 
which it originally sprang, at other levels, buds off the lungs, 
liver, pancreas, etc. But if the embryonic cricoid were destroyed 
the pharynx or gut could never replace it. In other words, to 
repeat, whenever specialization once begins, whether it be con- 
nective tissue, muscle or what not, there can be no transforma- 
tion or reversion to another type. 

The youngest human embryo of which we have knowledge is 
the Miller specimen. It is similar to the diagram as represented 
in hig. 40a. Other specimens are the Byce teacher embryo, as in 
lig. 40b and Fig. 40c. These ova all belong to the latter part of 
the second week. In the third week the ovum possesses a distinct 
primitive groove and allantois. (lig. 32a.) \ head process with 
its notochordal canal features the advanced state, illustrated in 
hig. 32b, in the Ingall embryo. There is also noted at this time 
the beginning of the neural groove. 

In Fig. 57, we notice that the specimen has considerably pro- 
gressed. This is Spee’s specimen. The primitive streak is con- 


fined to the end of the embryonic disc. This is about the third 


week. 
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Embryos of the fourth week are characterized by distinct, 
definite neural folds. (Fig. 58.) The edges soon unite along part 
of their extent to form a tube which is the avlage of the brain 
and spinal cord. (Fig. 59.) 

Embryos of the fifth week reveal external swellings below the 
primary brain vesicles which develop into the future neck; these 
swellings, separated by grooves and depressions, form the bra- 
chial arches. The first pair bifureates and forms the upper and 
lower mandibles. Between them a depression appears, the future 
mouth. (Fig. 91.) 

Embryos of the sixth to eighth week show marked changes 
-xternally their form resembles more the adult type, and after 
the second month the embryo is designated as a fetus 

The Branchial Arches.—TVhe formation of the larynx “involves 
the history of the branchialarches. These are barlike prominences 
separated by grooves which occur on the lateral surface of the 
neck.” They correspond to the gill-bearing arches of the fishes. 

The human embryo develops five arches, separated by four 
ectodermal grooves; subjacent to the grooves the ectoderm of 
the pharynx bulges correspondingly. (lig. 87.) 

Toward the end of the sixth week, the first and second arches 
overlap one another and the other three obscure them. lig. 63 
shows the beginning of this process; Fig. 227,an advanced stage, 
and in lig. 64 it is complete. See Fig. 84, A, B,C. 

In embryos of five to six mm., the oval end of the laryngeal 
eroove is bounded on their lateral sides by two prominences, the 
arytenoid swellings, which are connected with a transverse ridge, 
forming the furcula of His; this ridge becomes the epiglottis and 
is derived from the third and fourth bracliual arches. 

These arytenoidal swellings assume a curved shape later and 
form the posterior walls of the glottic opening, which at this 
time is T-shaped. Although the future glottic opening is closed 
at this time, the epithelium soon dissolves with the withdrawal of 
the arytenoid swellings backward and the forward movement of 
the epiglottis, leaving an opening which soon after the tenth 
week becomes oval in form. (Fig. 106.) 

Before the formation of the oval larynx we detect the forma 
tion of the ventricles and shortly after we are able to visualize 
the true vocal cords. 

The Cricoid.—The cricoid anlage can be distinguished toward 
the fifth week of embryonic life as a concentration in the fifth 
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arch. “They are really deviations from the trachea and represent 


the more primitive form of larynx.”? “During the following 
week or the 14 to 16 mm. embryo the cartilages, although exist 
ing purely as condensed mesenchyme, have developed into dis 
tinctly outlined masses and assume their more or less adult rela 
tionship Phe cricoid is at first an Inco] lete dorsad crescent, 
but eventually forms a complete ring.” 

In the seventh week each half of the cricoid cartilage is partly 
artilaginous im front and below and has closed completely pos- 
teriorly Phe rate of growth during the latter end of the second 
month is more pronounced than at any other time, following 
which it, the growth, is decidedly slower. During the eighth and 
ninth week, the chondrification is practically complete; the an 
terior-intertor ends are turned slightly down before they join, to 
form a notch During the tenth to cleventh week this noteh ts 
practically eliminated, 

Iryvtenoids Phese cartilages are derived trom the fitth arch 
and are closely applied to the laryngeal cleft. Early concentra 


tion occurs during the sixth week, more prominent than the eri 


cold concentration trom which it is) slightly separated; these 
asses grow more slowly 

“Standing up behind the end of the central mass with the 
accompanying upgrowth of the adjacent fourth arches, they make 
the back wall of a tra sversely deposed Cavity, thre laryngeal 
cavity, above the true cords.” 

by the beginning of the third month the shape of the ultimate 
arytenoid is fairly well marked and chondritied. The vocal 
processes still lack chondrification and we are forced to the con- 
clusion that the process is separately chondrified and fusion later 
takes place with the larger mass of the arytenoid. 

The Thyroid \t the end of the tourth week a small rudiment 
of this cartilage is seen as a mass of closely packed cells imme 
diately in front of the fourth pouch and cleft. “It is a condensa 
tron of the fourth arches on each side of the fifth arches, the two 
halves chondrity and join ventrally early in the third month.""! 
It is fairly possible that the cartilage contains some elements of 
the fifth arch, but if this is so it is added afterwards. Each plate 
has two centers of chondrification. 


\bout the sixth week the concentration of the thyroid is con- 


tinuous with the hyoid. About the eighth week chondrification 
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has progressed considerably. The anteroinferior angle is quite 
pronounced and overhangs the cricoid, and a suggestion of the 
inferior cornu is observed. ‘The alae are now scen to be in direct 
contact, with the exception of the superior-anterior portion where 
the incisura is indicated, 

The Epiglottis—TVhe cartilages of the epiglottis appear rela 
tively late and it is not until the early part of the third month that 
we find the mass of small concentrated cells in the central or pre 
cartilage mass which constitutes this cartilage. 

It increases in size slowly and grows from three potnts, a cen 
tral and two lateral or wing concentrations. This cartilage is dit 
ferent from the other cartilages in that it is elastic while they 
are composed of hyaline constituents. “The corniculate cart! 


i 


lages represent separate portions of the arvtenoids.”* The cunet 
form cartilages are derived from the cartilage of the epiglottis. 

The Muscles —Voward the end of the fitth week, four pre 
muscle masses can be recognized, two on each side of the embry 
onic larynx. The masses are entirely separate or independent of 
each other. The upper group consists of the cricothyroideus, 
cricoarytenoideus lateralis and the thyroarytenoideus. 

In the lower mass the cricoarytenoideus posterior is well dif 
ferentiated. 

No connection or apparent relation with the pharyngeal con 
strictors eNists. 

During the sixth week, the muscular elements have grown with 
considerable rapidity, and at the seventh week have received 
fibrillation and can be readily differentiated from each other. 

“About the beginning of the eighth week all the muscles are 
clearly represented and capable of absolute differentiation.” 

I have tried to make clear that all the laryngeal musculature 
develops independently and not as a sphincter, a view formerly 
held by Strazza and others. 

The laryngeal muscles originate in the fourth and fifth branchial 
arches. 

The Nerves —Simliar to the pre-cartilages and pre-muscular 
masses, so the nerves can be differentiated as early as the fifth 
week of embryonic life. At this time the recurrent laryngeal 
nerve has pushed upward as far as the cricoarytenoideus muscle 

“During the sixth week the nerves have distinctly advanced and 


can readily be traced to their terminations, and the anastomosis 
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between the inferior and superior laryngeal nerves has been 
accomplished.” 

By the end of the seventh or early eighth week the nerve sup- 
ply of the musculature is complete. 

The vagus nerve, of which the recurrent is a branch, develops 


from the fourth and fifth branchial arches 
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1) KarcrHu A. Fenton, Portland, Oregon It is necessary to realize 
what prodigious labor has gone to Dr. Ridpath’s splendid) presentation 
vhicl s the very special merit that it represents the opinion of a bus 
c] wlan, cirected toward i technica problen which Mas lon v been f le 
vated to microscopists, often without medical background 

Detaled embryologic study. especially of the complex innervation of 
the larynx, may prove of great value in the study of so-called hysterical 
aphonia, as well as 1 aluating predisposing factors toward the various 
palsies Irregularities in the development of neural connections, always 
more likely where primitive organs take on complicated new functions, 
await explanation from Dr, Ridpath’s continued study 

Vulnerability of the cords to new growths, benign or malignant, and 


th ] 


e arytenoid and epilgottic region to the implantation of microorganisms, 
may be tound to depend upon anatomic factors arising tar back in the 
embryonal development of these structures Phen degree of local re 
tance will be found, as elsewhere in the body, to depend not only upon 
contemporary trauma or exposure, but very decidedly upon the extent to 
which Nature has built good materials into the larvnx and its adnexa 
Wherever a structure has swerved from its early physiologic, involuntary 


ject to take over functions under the dominion of the will, numerous 
neurologic and degenerative disorders become likely. Careful embryologic 
analysis thus may throw much light upon such tendencies toward laryn 
veal disease in the child or adult. 

Dr. Joun FF. Barknuine, Indianapolis: What has been said by the es 
sayist is so clear and represents such simple facts that one cannot discuss 
these facts alone; they are not to be discussed. It occurs to me, however, 
that one might make a few usetul observations, because unless one can do 
this, can deduce from such a paper as this some practical points, it would 
fall by the wayside 

[ therefore wish to make the observation, based solely upon my own 


experience, that the larynx is remarkably free in adult life from = any 
thought of derangement connected with Its embryology. In the neighbor 


hood, in the environment of the larynx we find several affections in which 
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Nature seems not to have done a complete job in embryology. bor in 
stance, in the upper branchial arches we find a cause for cleft palate and 
harelip, and in the lower arches we tind a similar cause for defects, s 
called branchial defects, which are sometimes very difficult: to remedy 
We may have a branchial evst or a fistula which is theroughly expiained 
by the embryology. But embryological defects do not seem to exist whet 
we come to the larynx itself. There are few if any defects in the larynx 
which we see in adult iife which we believe can be wholly attributed to ar 
embryonal defect. It might be assumed that certain abnormal appearances 
as for instance a large thyroid cartilage, is of embryome orign ltis n 
certain, however, that it is a defect; it may be apparent only, and due t 


the life of the individual, to a very cylindrical, long neck, or to a very 


prominent Adam’s apple 

The embryological defeets of the larynx are in my judgment of less 
frequent occurrence than in other tissues of the human body 

Dr. THomas EF. Carmopy, Denver: Very little can be said in discus 
sion of this paper except to compliment Dr. Ridpath on the work he is 
domg. I feel that this paper, alorg with the brilliant work that has been 
done by our confrere, Negus of London, on comparative embryology and 
anatomy of the laryux, are two steps in the right direction from the 
standpoint of clinical observation | feel with Dr. Fenton and Dr, Bari 


1 } 1 ail 


hill that the work by clintctans wall tell us very much murs 


by embryologists and anatomists has ever done—giving them due credit, 
however, for having laid the foundation tor us climeal met 

From the standpoint of deformities, Dr. Barnhill has spok of upper 
deformities, and these almo-t all take place in the first few weeks of em 
bryonic life \s Dr. Ridpath said, the larynx practically begins its ce 


velopment at three weeks, ard the main part of it is complete by the end 
of the eighth week. ‘This also apples to the mouth, pharynx, tongue and 
other associated parts. 4 onsequently we have here something that it kept 
in mind will explain possibilities of infection and of injury, whether carly 
in life or later 

Dk. Rosert FF. Ripparu, closing | have nothing to add except to 
thank the members who have discussed this paper for their complimentary 
words. I hope to present the original work that | am doing on the laryny 


in this line at a later meeting 
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THE DIAGNOSIS AND TREATMENT OF ALLERGIC 
DISEASE OF THE NOSE AND PARANASAL 
SINUSES 


FRENCH K, Hanser, M. D., 


St. Louts, Mo 


Phe diagnosis and treatment of allergic disease of the nose 
and paranasal sinuses entail the consideration of the various 
disorders designated as hay fever, vasomotor or hyperesthetic 
rhinitis, bronchial asthma, catarrhal rhinitis and sinusitis, non 
suppurative hyperplastic nasal and paranasal sinus disease, hyper 
plastic ethmoiditis, nasal and sinus polypi and edemas. It is 
now generally conceded that with few exceptions these dis 
eases are the manifestations of allergy or human hypersenst 
liveness. 

Phe subject under consideration is so extensive that it is 
possible to give only a briet outhne of the important phases. 
Phe proper understanding of this subject entails not only a 
thorough knowledge of the clinical symptoms and pathologic 
changes but also requires a knowledge of the general subject 
of allergy. 


In previous studies 


| have already described in detail the 
chmieal and histopathologic phases of nasal and paranasal sinus 
allergy and have emphasized the importance of differentiating 
the allergic diseases from the primary inflammatory or suppu- 
rative processes in the nose and paranasal sinuses. 

lor the present, therefore, consideration will be given to 
the general outline of a method suggested for the routine inves- 
tigation employed in establishing the diagnosis and the general 
principles of the treatment of the nose and sinuses and _ the 
treatment of the allergic state of the patient. In the Depart- 
ment of Otolaryngology of Washington University Medical 
School and Barnes Hospital we have followed this routine in 


the investigation of all cases of nasal allergy. The investiga- 


From the Department of Otolaryngology and the Asthma Clinic, Wash- 
ington University Medical School and Barnes [lospital. 
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tion and treatment of the allergic state of the patient is con- 
ducted in the Asthma Clinic, under the direction and coopera 
tion of Dr. H. L. Alexander and Dr. C. H. Eyermann. 

The clinical and histologic pictures are not always classical, 
for consideration must be given to the fact that the patient may 
be temporarily free of allergic manifestations for a yariable 
period of time. The temporary cessation of nasal symptoms may 
frequently be accounted for by the fact that the patient ts 
affected with some other manifestation of allergy, such as hives, 
eczema, or angioneurotic edema. It must also be remembered 
that the occurrence of acute infection or the establishment of 
chronic secondary infection frequently complicates the diag 
nostic problem. 

In order to establish the diagnosis of allergic disease of the 
nose and sinuses a routine method of investigation should be 
adopted. It is suggested, therefore, that the following factors 
he. considered: (1) nasal symptoms, (2) rhinoscopic examina 
tion, (3) examination of nasal secretions, (4) Roentgenographi 
study of sinuses, and (5) histopathologic examination of nasa! 
and sinus tissues. A study of the allergic state of the patient 
should be made with particular reference to: (1) The occur 
rence of other manifestations of allergy, (2) a positive fam 
ily history ot allergy, (3) the presence ot positive skin tests, 
and (4) blood eosinophilia. 

Briefly the nasal manifestations of allergy are characterized 
symptomatically by sneezing, nasal obstruction and nasal dis 
charge. In hay fever these symptoms are frequently well 
marked and easily recognized. In the other, or nonseasonal 
types, the symptoms are generally intermittent, vary consider 
ably in degree and are apt to be confused with frequent colds. 

The nasal discharge in allergy varies from thin serous liquia 
to thick tenacious mucus and the microscopic examination usu 
ally shows the presence of eosinophiles. 

The examination of the nose in allergy reveals pathologic 
changes which are usually strikingly characteristic. The mem 
brane appears discolored grayish pink or bluish gray, with swell 
ing or edema. Edema is particularly apparent in the middle 
meatus or anterior ethmoidal regions. In cases with more ad- 
vanced pathology, hyperplasia and polypoid formations may be 


observed. The nose may be filled with polypi which are 


attached usually in the anterior and posterior ethmoidal regions. 
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These formations are the result of sagging or prolapse of the 
edematous mucosa. The examination of the sinuses, particu- 
larly the ethmoidal cells and the maxillary antrums, may show 
edema, hyperplasia and polypi as found in the nose. 

In the histologic examination of the nasal tissues the aver- 
age mucosa contains a certain relative amount of connective 
tissue, lymphocytes, other lymphoid cells, eosinophiles, blood 
vessels, cavernous vessels, glands, lymphatic and distended inter- 
stitial spaces. Finck*® has shown that in definitely abnormal 
states the nasal mucosa presents relative increase or decrease 
in these tissue elements under the epithelium, that is, in’ the 
tunica propria or stroma. The epithelium may show thicken 
ing, hyperplasia or loss of substance. 

The histopathologic examination of the nasal and sinus tis 
sues in allergy shows pathologic changes similar to those found 
in the bronchial tissues in bronchial asthma. The surface epi 
thelium is thickened and consists of many layers of stratified 
columnar cells. Certain areas may be observed where thickening 
is not sufficiently marked to cause loss of cilia. Areas of desqua 
mation of epithelium appear scattered here and there. The 
subepithelial tissues are loose and edematous and infiltrated with 
eosinophiles which are usually found in the tissues in allergy. 
Marked accumulations frequently occur just under the epi 
thelium. Other eellular elements consist mostly of plasma cells 


and Iwmphocytes. Large tissue spaces contain serum which gives 


the edematous appearance. The glandular structures usually 
appear dilated and. filled with secretion. Large cystic areas 


lined with epithelium represent dilated glands or gland ducts. 
In advanced stages atrophy and disappearance of glands may 
occur, Cellular accumulations appear around blood vessels and 
glands. On the whole, the cellular reaction 1s much less but the 
edema is more marked than that seen in true inflammatory pro 
cesses, The typical pathologic picture of allergy is confined 
chiefly to the subepithelial layer of the mucosa and usually 
extends partly into the glandular layer. [edema and eosinophilic 
infiltration rarely extend deeper than the glandular layer. The 
number of eosinophiles in the blood, the tissues and consequently 
also in the nasal secretions may show variations in different 
cases. [ven in the same tissue specimen there may be consid- 


erable variation in the distribution of cellular elements. Eosino- 


philes may be scarce in some areas and very densely collected in 
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other areas. Similar variations occur in the distribution of 
lymphocytes and plasiva cells. KMdema may be more pronounced 
in some areas than others. Variations in the cellular elements, 
exclusive of the eosinophiles, may be dependent upon the age of 
the patient, the occurrence of frequent attacks of acute infec 
tion or upon the chronicity ot the allergic process. 

Bone changes are confined, practically, to the ethmoidal cells 
where there is a temilency to rarefaction. Bone changes here 
are frequently absent and when present are relatively insignificant 
unless well pronounce: 

Roentgenographic examination of the paranasal sinuses in 
allergy frequently shows varying degrees of opacity, depending 
upon the degree of pathologic change and the presence or absence 
of retained secretions. Edema and polypi may be shown by the 
use of lipiodol and affords a much better method of interpreta 
tion of the actual pathology present. demas in the sinuses 
may be acute or chronic. \cute edema occurring in early ot 
even chronic cases is frequently transitory, giving positive find 
ings at ore time and negative at another, or vice versa. [’roetz' 
recently reperted these findings in two cases and has most com 
prehensively illustrated his findings. Similar cases have been 
observed by Dean® and Johnson. 

In addition to a careful investigation of the nose and paranasal 
sinuses as just cutlired, a most careful and painstaking listory 
must be undertaken to further establish the diagnosis of allergy. 
A complete history will not only determine the existence or non- 
existence of the allergic state, but quite often will disclose the 
etiologic factors. The family history is of utmost importance in 
strengthening the diagnosis. The existence of asthma, hay fever, 
urticaria or eczema in the antecedents or in the brothers and 
sisters or in the potient’s children strongly suggests that the 
patient is allergic. Spain and Cooke" and Cooke and Vander 
Veer™ found that 53 per cent of 966 cases of allergy gave a 
positive history of allergy in the antecedents. Balyeat'’ reported 
a history of 60 per cent in one thousand cases of allergy. Adkin 
son,'? Rackemann'® and others have reported on the hereditary 
influence of allergy and found a positive history in more than 
50 per cent. In the investigation of 115 normal individuals, 
Spain and Cooke" noted a history of allergy in only 7 per cent, 
while Balyeat'' in like studies found 9 per cent in 403 normal 


individuals. 
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In taking the history of the patient himself, certain facts may 
be outstanding in establishing the diagnosis. The age of onset 
is Mportant because it is frequently noted that the various mani 
festations of allergy make their appearance early in life. MKezema, 
urticaria, frequent colds, bronehitis often occur in infaney and 
childhood and suggest the existence of allergy. 

Occupation frequently determines the causative factor and tlits 
should always be thoroughly investigated. There are numerous 
eccupations in which the individual comes in contact with various 
allergens, and it is important to consider these substances as 
ctiologn p' ssibilities. 

\n exhaustive study of the patient's environment should be 
mac regarding the contacts in the home. This should include 
the character of bedding, carpets, furniture, the presence of house 
pets, house flowers, and the use of face powders, sachet powders, 
talcum, ete. 

The dietetic history is also of greit importance, for the part 
plaved by foods is being proved of increasing significance. “The 
patient should be questioned regarding the foods eaten, the fre 
queney with which they occur in the diet and their possible 
rdlation to symptoms. The patient should keep a diary of the 
foods eaten so that they may be considered in relation to symp 
toms, 

It is quite impossible to go into further detail regarding the 
mpportance of a good Instory. Such a history requires thorough 


ness, a comprehensive knowledge of the subject and the intelli 


gent cooperation of the patient. 


Further evidence of the existence of the allergic state may 


he obtained by the performance of skin sensitization tests. The 


positive skin test mx rely indicates the presence of the allerg 


’ 


Cc 
I 

1 
| 


state and dees not of necessity develop the etiologic diagnosis. 


It is possible that the allergic state may exist in the presence 
of negative skin tests. The skin may be positive or negative to 
certain substances which cause nasal syniptoms. It is unneces 
sary to test the patient with many substances with which he has 
no contact. The clinical, environmental, occupational and dietetic 
history often suggest or indicate the probable offending allergic 
agent. 

The eosinophilic reaction is generally recognized as a phenom- 


enon of allergy, but not as a definite indication of its existence, 


for it is known to occur in association with other diseases. 
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Kosinophiles occur not only in the blood but in the nasal and 
sinus secretions. They do not always run parallel in the blood 
and nasal secretions, for I have found them in the secretions 
in great numbers, while the number in the blood was normal. 
Failure to demonstrate eosinophiles in the blood and nasal and 
sinus secretions should not be construed that allergy does not 
exist. There may be periods when the patient is temporarily 
free of symptoms, or may have been entirely free of nasal symp 
toms for a long period of time. In many cases of nasal polyps 
of long standing, in which the patient is not actively allergic, 
there may be an absence of eosinophiles. 

In addition to a thorough investigation of the nose and para 
nasal sinuses, therefore, the diagnosis of allergy is further based 
upon a detailed clinical history, dealing with the presenting 
symptoms, the antecedents, the home environment, the occupation 
and the diet of the patient, the results of skin sensitization tests 
and the demonstration of eosinophiles. 

The treatment of allergy of the nasal and paranasal sinuses 
may be divided into: (1) The treatment of the allergic state of 
the patient, and (2) the treatment of the nose and = paranasal 
sinuses, 

In the treatment of the allergic state of the patient many 
drugs are employed to give symptomatic relief. The effect of 
adrenalin, particularly in asthma, is well) known. [phedrin, 
atropin, calcium, potassium iodide, cocain and other drugs ar 
also employed. 

Prophylaxis is undoubtedly the most important phase of the 
treatment of the allergic patient. The prevention of vasomotor 
attacks in the nose and paranasal sinuses gives more satisfying 
relief than any other form of treatment. By prevention or 
marked alleviation of reactions, advanced structural changes in 
the nose and paranasal sinuses are prevented and the occurrence 
of secondary infection becomes less probable. If early cases 


without definite polypoid changes can be controlled, the edema 


present frequently disappears and the subsequent pathologic 


changes may be avoided. Every resource should be employed 
to discover the offending allergen. 

As already mentioned, a careful and painstaking history often 
discloses the offending factors and gives important clues lead- 
ing to the cause of attacks. While there are always many possi- 
ble allergens which may cause symptoms, in the majority of cases, 
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chere are usually only a few allergens responsible for symptoms. 
There are certain allergens which stand out as the most frequent 
and important offending substances. It is usually customary, 
therefore, to consider first, such agents as feathers, household 
pets, house dust and the use of face powders and other toilet 
articles. Skin tests are performed with the suspected allergen 
and if positive, strong suspicion that this is an offending factor 
is justified. Although a positive skin reaction does not necessarily 
indicate that the particular substance is causing symptoms, each 
reacting allergen should be considered and investigated to prove 
whether it does or does not cause symptoms. 

(tfending toods may be discovered by placing the patient on 
special diets, such, for example, as those suggested by Rowe."! 
by these diets the most common offending substances, such as 
wheat, milk, eggs, raw and uncooked vegetables, condiments, 
ete., are excluded and the diets made up of foods which are not 
commonly eaten or which usually do not cause reactions. If the 
patient becomes free of symptyms, various foods are then added 
until symptoms are produced and the offending agents are dis- 
covered. The patient is instructed to keep a diary of every food 
eaten and to record all symptoms. Skin tests may be done with 
the suspicious allergens. 

Pood allergy as a cause of nasal symptoms has been  thor- 
oughly and comprehensively studied by Eyvermann.'*'® THe em- 
phasized the fact that the allergens appearing most frequently in 
the diet are the ones that most frequently cause the various 
clinical types of nasal allergy, and that some cases of pollinosis 
may be rendered comfortable merely by food restrictions. He 
also states that many cases of perennial vasomotor rhinitis may 
secure satisfactory clinical results without densensitization  in- 
jections. Food and inhalants should be considered as additional 
factors in hay fever. Dalyeat,'’ Cohen and Rudolph'* and others 
have also emphasized the importance of considering multiple sen- 
sitization in hay fever. Eyermann'’ has shown that in many of 
these cases it appears that the intensity or the duration and pos 
sibly also the initiation of svmptoms depend upon the total allergic 
dose. 

-requently it is necessary to employ desensitization treatment 
in cases when it is difficult or impossible to remove or to avoid 


the offending allergens. This applies particularly to such agents, 


for example, as pollens, orris root and horse dander. 
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Nonspecific agents are frequently used in treatment but give 


only temporary results. Such agents are tuberculin, peptone, vac 
cines and other substances such as nulk, sulphur, ete. 

In the treatment of the nose and paranasal sinuses in allergy 
several drugs such as adrenalin, ephedrin, cocain, etc., are used 
to give temporary relief. 

In the surgical treatment of the nose and sinuses in allergy each 
and every case presents an individual probiem. Surgical interter 
ence is usually based upon the degree of pathologic change pres 
ent and upon the presence or absence of secondary infection. \t 
best any surgical operation will not cure the patient of his allergy 
(perations should be performed, therefore, either to eliminate 
infection or to restore function as best possible. Submucous re 
section, removal of polypi or edematous swellings are justified to 
restore nasal respiration. Radium may be employed to lessen or 
to prevent the recurrence of polypi. Operations on the sinuses 
are often necessary to eliminate mfection, particularly in- the 
maxillary sinuses. “Poo much reliance should not be placed upon 
X-ray findings, for, as has been proved, edematous swellings in 
the sinuses may be transitory, or if permanent may not be doing 
any particular harm to the patient. 

The presence of edema in the sinuses, particularly in the an 
trums, is not in itself an indication for operation. Antrum pune 
ture is frequently necessary to determine the presence or absenc 
of infection, the retention of secretions or for the purpose of 
introducing lipiodol, Removal of the middle turbinate and ex 
enteration of the ethmotd cells is frequently performed in allergy 
cases, but it has been my experience that these operations are 
rarely ever necessary, and may do much harm to the nose in 
destroying its function and subjecting the lower respiratory tract 
to greater irritation. 

In any event, operations upon the nose and paranasal sinuses 
should be conservative, for, after all, the allergy is the most im 
portant factor and must be controlled if satisfactory results are 
to be obtained. 

Allergy as an etiologic factor in nasal and paranasal sinus dis 
ease has become one of the most important problems in otolaryn- 
gology and must of necessity become a part of it. The rhinolo 
gist must, therefore, adopt not only a systematic method of 
studying the nose and paranasal sinuses but must also acquire 


an adequate knowledge of the general subject of allergy. The 



































er 





Jt 


ALLERGIC DISEASE OF NOSE AND SINUSES 3: 


diagnosis of allergy from the standpoint of the otolaryngologist 
will frequently disclose the existence of other important manifes 
tations of the disease. Certain migraine headaches, for example, 
have been proved to be definitely of allergic origin and have been 
relieved by appropriate treatment of the allergy. Gastrointestinal 
symptoms such as nausea, vomiting, gas eructations, diarrhea an 
abdominal pain are not infrequently associated with nasal allergy 
Certain cases of Meniere's syndrome have been proved to be of 
allergic origin. \lergy is increasing in importance in all fields 
of medicine. The rhinologiec diagnosis of allergy may be, there 
fore, an important factor in disclosing the allergic origin of some 
other disorder 
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The following outlines were presented as lantern slides : 


DiIsEASES CONSIDERED AS BEING OF PosstBLE ALLERGIC ORIGIN 


Pollinosis or Hay Fever. 

Vasomotor or Hyperesthetic Rhinitis. 

Catarrhal Rhinitis and Sinusitis 

Nonsuppurative Hyperplastic Nasal and Paranasal Sinus Disease. 
Hyperplastic Ethmoiditis. 

Nasal and Sinus Polypi and Edemas 

Combined Suppurative-Hyperplastic Sinus Disease 

Bronchial Asthma. 


RoutinG MetHop oF INVESTIGATION (RHINOLOGIC ) 


History of Nasal Symptoms 

Rhinoscopic Examination, 

Nasal Secretions. 

Roentgenographic Study of Sinuses 
Histopathology of Nasal and Sinus Tissues 
Antrum Puncture and Antroscopy. 


Stupy oF ALLERGIC STATE OF PATIENT 


Detailed Clinical History: 

a. Family History 

b. Occurrence of Other Manifestations of Allergy 
c. Presenting Symptoms, Environment, Diet, etc 
Skin Sensitization Tests 

Eosinophilia. 


CLINIcAL History 


Family History: 
a. Antecedents 
b. Brothers and Sisters 
c. Children. 
Other Manifestations of Allergy 
a. Pollinosis or Hay Fever 
b. Urticaria or Hives 
c. Eezema. 
d. Asthma. 
e. Angioneurotic Edema. 
f. Certain Other Disorders, such as: 
1. Headaches. 
2. Mucous Colitis. 

3. Nausea and Vomiting 

4. Abdominal Pain and Diarrhea. 
Personal History: 
a. Presenting Symptoms, Seasonal or Nonseasonal 
b. Age of Onset. 
c. Symptoms Early in Life. 

1. Eczema, Urticaria, Asthma. 

2. Colds and Bronchitis. 

a. Febrile or Afebrile. 

3. Food Intolerance. 

4. Skin Rashes. 
Contacts: 
a. Occupational. 
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1. Bakers, Farmers. Millers. Cooks; Grain Dusts, Flour, ete 

2. Druggists, Dentists; Powdered Drugs 

3. Farmers, Equestrians, Dairymen, Laboratory Workers, Veterin- 
arians; Animal [emanations 


4. Wood Workers, Leather Workers and Dvers 


b. Environmental 
1. Bedding and Down Comforts; Feathers 
2. Mattresses and Furniture; Horse, Cattle, Rabbit, Camel and 
Goat Han 
3. Furs, Pillows and Toys of Children; Cat and Rabbit Hair 
Clothing and Searfs; Wool, Camel Hair 


Cosmetics; Orris Root, Rice Powders, Perfumes, Sachets, Hat 


cst Se 


Tomes and Dyes 
6. Occupation of Other Members of Household 
7. Animals, Cats, Dogs, etc 
8. Household Plants, Insecticides, Dust 


9) Proximity to Factor . Stables, Granaries, ete 


c. Dieteti 
1. Kood Intoleranee 
2 Quantity and Types of Food Eater 
>. Relat of | s to Symptoms 
4, Other AManifestati from Foods, Urticaria czema, et 


. wl Emanations, Drugs, Pollens, Dusts, ete 
Is; Wheat, | vy Milk, Chocol ite, Str vbear Z. Potato Pea, 


1. Pollen, Horse Dander, Orris Root, House Dust 
2. Foods; Wheat. Kee, Milk 
( No specitn Pherapy: Pubereu In, Pept ne, Vacemes, Milk Sul 


freatment of Nose and Sinuses 
a. Symptomatic, Drugs 
b. Surgical Operations 
1. Submucous Resection 
2. Removal of Polypi and Edema 
3. Radium 
4. Removal of Middle VTurbinat 
5. Ethmoid Exenteration 
6. Antrum Operations 
7. Krontal Sinus Operations 
8. Ethmosphenoid Operations 
3. Skin Sensitization Tests 
a. Negative Reactions 
b. Positive Reactions 
c. Most Common Allergens. 


~ 


Eosinophilia : 
Blood. 
b. Nasal Secretions. 


c. Tissues 
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DISCUSSION 


Dr. L. W. Dean, St. Louis: It is very essential for the exact diag 
nosis of nasal lesions, especially of sinus disease, that a nasal smear be 
prepared and stained for the purpose of cytological examination. If this 
examination is not made | feel that all the information necessary for 
proper diagnosis of the case has not been secured. Certainly when pus 
cells are found in abundance in the nasal smear it means something; if 
nothing but mucus is found, it has a different significance; if an abun 


dance of eosinophils are present, it suggests an allergic condition 


\ cotton tipped 





The method of making the examination is very simple 
nasal probe is passed into the nose. Touching the anterior nares is avoided 
if possible. It is desirable that the discharge in the neighborhood of the 
ostium of a suspected sinus be touched with the cotton on the probe. An 
ordinary microscopical slide is then smeared. A smear is prepared from 
each side of the nose. These smears are stained with Wright's or Giemsa 


stain, and the cells present studied 


The tollowing case will illustrate the practical significance of this 
procedure. Last summer I saw a little girl whose nasal discharge con 
tained 40 per cent. eosinophils. The remaiming cells were epithelial cells 
and lymphocytes. There were only a very few) polymorphoneutrophils 
The general examination and history of the case all suggested that we 
were dealing with an allergic sinusitis. A few days ago, at the request of 
the allergist. | saw this patient. The inclement weather of the fall had 
produced more nasal disturbance than she had had during the month of 
August. The frst thing | did was to make a nasal smear. Myriads ot 
pus cells were present Immediately we knew we had something different 
from that which we were dealing with in the summer. In short, we now 
had, in addition to the allergic sinusitis, a suppurative sinusitis. In this 
and other cases allergy must be considered as an etiological factor in 


sinus suppuration 


Several years ago Doctor Daniels showed that a diet deficient im fat 
soluble vitamin A caused sinus suppuration in the white rat. Wolbach 
and Howe have shown that there is a hyperplasia of the epithelial cells 
and a keratinization of these cells in these animals on a deficient diet 
before infection appears. At Washington University we have gone a 
step further and have shown that in these animals there are changes in 
the cells which precede the hyperplasia and the keratinization. 





Deficient diet, allergy and other factors decrease the resistance of the 
cell to infection. An important consideration in every infection is this 
lack of immunity. Allergy, deficient diet and what not, must be given the 


greatest consideration when our therapy is applied. 


Dr. Frepertck T. Hitt, Waterville, Maine: | wish to express my ap 
preciation of this very thorough paper on a difficult problem which is so 
often unsatisfactory, no matter how extensively we try to carry out the 
studies. The chief poimt that appeals to me is the conservatism manifested 
in the paper in regard to surgical treatment. There seems to be a tendency 
in many published articles to lean too far toward surgery in the treat- 
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ment of these cases. It seems it might be safe io say that surgery is 
advisable only where there are definite indications for it. So often we find 
that only temporary improvement follows any surgical operation in thes 
cases lhe work of Rackemann and Tobey showed that many patients 
that are hospitalized and not operated underwent the same improvement 


as did the operated patients 


| would like to ask Dr. Hansel how much significance he places, in re 
ard to etiology, on the question of prenatal sensitization, that is, a food 


allergy which may be due to dietary indiscretions on the part of the 


Dr. Frangk Jo Novak, Jk, Chicago: T think Dr. Dean in his discussion 
uiched upon a very significant and extremely important fact. He em 
phasized the point that we have to consider not only inflammatory condi 
tions produced im the sinuses by the allergic conditions, but also the cde 


ficieney diseases and those classified under metabolic disturbances lwo 


years avo | presented before the \cademy a paper im which | brought out 


a series of cases of vasomotor rhinitis, which is, | believe, fundamentally 
t metabolie disease Since that time nothing has occurred to disprove, at 
east to my mind, that such is the case \ large number of patients have 
eon studied since that time and certain observations have been consistent 

mac Ore as that these patients have t slow pulse, and a tendency to 
subnormal temperature: they show a tendency to vascular hypotension ; 
hey have a lowered metabolic rate Upon the administration of thyroid 
these conditions change, the pulse becomes faster, the blood pressure goes 
up, the basal metabolism reaches normal, and most of the symptoms dis 
ippeal 


| think. af | did not misunderstand Dr. Hansel, that he said there are 


types of hyperesthetic rhinitis which are not allergic in character. I am 
of the opinion that the great majority of hyperesthetic cases are incidental 
to a hypothyroid state. | wish | had the privilege of examining more 


iselv the histologic speenmens which the Doctor showed, but from where 
| sat | thought the appearance of the basal membrane and the edema of 
the connective tissue is the edema which one finds in the skin and mu 


cous membrane in cases of hypothyroidism 


Dk. FRENCH WK. HANSEL, closing lam glad to hear Dr. Dean em- 
phasize the importance of the examination of nasal secretions. It is not 
unusual to see cases which appear to be acute rhinitis but which by careful 
observation and examination of the nasal secretions prove to be nasal 
allergy This is particularly true in noses which show very little patho- 


logical change The mucous membrane appears sometimes slightly pale 





and at other times slightly red 


\s Dr. Dean emphasized, it is also important to take into considera- 
tion that the changes in the epithelium and the oedema which occur in 


allergy may be the factors which predispose the sinuses to infection. 


Dr. Hill brought up the question of prenatal semsitiveness. We know 


that hypersensitiveness is inherited, and some observations have been made 


which quite conclusively prove that hypersensitiveness can exist prenatally. 
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Dr. Novak referred to the occurrence of slow pulse in the absence of 
hypertension in hyperesthetic rhinitis. It is generally known that hypo 
tension is frequently found in the allergic patient. In our hyperestheti 
rhinitis cases we have found practically all of them true to type, that 1s, 
we generally find eosinophils in the nasal secretions, and we believe that 
this is one of the chief indications that this condition is a manifestation 
of allergy. We have found very few cases with typical symptoms of hy 


peresthetic rhinitis which could not be proved to be of allergic origin 





Miike SIGNIFICANCE OF THE SOUAMOUS EPITHE- 
LIU M IN THE CAUSE AND REPAIR OF CHRONIC 
MIDDLE EAR DISEASE. 


Ratpu AtMour, M.D.., 
New York. 


Phis paper is presented for a twofold purpose: To give a more 
rational explanation of the findings in, and the course of, chronic 
suppurations of the ear and to depict the réle of the squamous 
epithelium in the causation and attempted cure of these lesions. 

Phe subject of this paper is based primarily upon the accepted 
principles of development laid down by Wittmaack'. These 
deal, first, with the influence of the various types of infantile 
otitis on pneumatization of the mastoid process and, second, 
with the bearing of infantile otitis upon the type and cours: 

i later otitic suppurations. In order to elucidate more clearly 
what follows, it ts advisable to give a brief summary of Witt 
maack’s work, 


\ccording to him a pneumatized mastoid process is the only 


pormal anatomical condition. Any other condition of the mas- 
toil process is abnormal. In other words, the diploetic and 
the sclerotic mastoid processes are disturbed developmental 
changes and not variations of the normal. At birth the middle 
ear, the attic and the antrum are filled with a high type of 
embryonal connective tissue which covers the bony walls. This 
in turn is covered by a delicate laver of epithelium. The mas 


toid process, like all other bones of the skull, is a spongy bone 
and has between its bony trabeculae spaces which are filled with 
normal bone marrow. As soon as aeration takes place, the 
high embryonal tissue is subjected to atmospheric pressure and 
undergoes contraction with a certain amount of fibrosis. rom 
the antrum this high myxomatous type of connective tissue, which 
is termed the subepithelial tissue, grows into the adjoining mar- 
row spaces of the mastoid process; and this growth, in the nor- 
mal, continues until all the marrow spaces have been replaced 
by this connective tissue. As air is pernntted to enter the mid- 


*Irom the Otological Department of Beth Israel Hospital, New York. 








358 RALPH ALMOUR 


dle ear and the connective tissue is subjected to the atmospheric 
pressure, it recedes and causes the middle ear and antrum space 
to enlarge and become air containing. In the spaces which 
border on the antrum and which have previously been filled 
with the embryonal connective tissue, there also occurs a con 
traction of this connective tissue; and with this contraction there 
follows a sinking of the delicate epithelial covering. .\fter con 
traction has fully taken place there then remains, lining the 
bony trabeculae, only a thin layer of connective tissue covered 
by epithelium. Thus the spaces in the mastoid process, which 
formerly were marrow containing, are now in direct communi- 
cation with the antrum and middle ear and have become air 
containing. This process is the normal process of pneumatiza 
tion. To summarize, it consists of three stages: first, the in 
growth of subepithelial connective tissue into the marrow spaces, 
second, the contraction of the subepithelial tissue, and = third, 
the sinking in of the epithelial covering. 

Any disease of the middle ear, which occurs in intaney before 
the process of pneumatization has taken place, will cause a dis 
turbance of this normal phenomenon. Aschoff? was the first to 
demonstrate the type of otitis media neonatorum which is due 
to the presence of meconium or another foreign substance which 
may have found its way into the middle ear during the early 
stage of respiration. This type has been termed by Wittmaack 
the catarrhal type of infantile otitis. It is a foreign body trrita 
tion and it causes, not a suppuration, but a localized destruction 
of areas of the epithelium in the middle ear, with a subsequent 
hyperplasia of connective tissue. This hyperplastic condition of 
the connective tissue is kept up by the foreign body irritation 
and ceases only when the foreign particles have been absorbed 
or encapsulated. Due to this hyperplasia, there never occurs 
the normal contraction of the subepithelial embryonal type of 
connective tissue. Consequently the connective tissue which has 
already invaded the marrow spaces in the mastoid spongiosa 
never undergoes contraction and there results a cessation of 
pneumatization at the end of the first stage. In other words, 
contraction of the connective tissue with sinking in of the epi- 
thelium does not occur, What then follows is a metaplastic bone 
formation within the spaces in the mastoid process which are 
filled with hyperplastic connective tissue. This results in what 
we commonly term a sclerotic mastoid process. The other type 
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of otitis media neonatorum is the suppurative type. flere a 
purulent process is present within the middle ear due to bac- 
terial infection. .\fter the cessation of the suppurative process, 
the inflamed mucosa of the middle car and antrum is healed 
by fibrosis. Consequently there occurs a rapid and marked con- 
traction of the subepithelial connective tissue. In these cases, 
the type of mastoidal structure found in later life, will depend 
upon the stage to which the process of pneumatization had 
advanced within the mastoid at the time of onset of the infan- 
tile suppuration. lor instance, if the suppuration sets in before 
the first stage of pneumatization, no ingrowth of the subepithelial 
connective tissue into the marrow spaces in the mastoid process 
vecur. We will then have throughout life a type of mastoid 
process which has been termed diploetic and which on section 
reveals its spaces to be filled with bone marrow. This is the 
typical embryonal type of mastoid process. Should the infec- 
tion occur during the first stage of pneumatization we will 
have a partially pneumatized mastoid process, the pneumatiza- 
tion being limited to that area which has already been subjected 
to the ingrowth of connective tissue. The remainder of the 
mastoid process will be found to be spongy in character and 
to contain bone marrow between the bony trabeculae. 

The development of the chronic suppurative otitis is in a 
large measure dependent upon whether or not a disturbed pneu- 
matization has resulted from an infantile otitis. In the normal 
course of events, with a normally pneumatized mastoid process, 
an individual who develops a suppurative lesion in the ear will 
develop an acute mastoiditis rather than a chronic aural suppura- 
tion. In the normally pneumatized mastoid process the infection 
will spread by contiguity from the middle ear to the mastoid 
process and so result in an acute mastoiditis. In an individual 
wherein no pneumatization or a faulty pneumatization exists, the 
disease cannot spread into the mastoid process and is consequently 
limited to the middle ear, the antrum and the few neighboring 
cells which may have become pneumatized. This cannot con- 
ceivably produce what we commonly know as an acute coalescent 
mastoiditis. It may produce an acute otitis media, which will run 
its course and heal as such conditions usually do, or it may result 
ina chronic suppuration of one form or another, all depending 
upon the type of mucous membrane which has resulted from the 


otitis media neonatorum. 
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As we have said before, the type of mucous membrane remain- 
ing after the catarrhal type of otitis media neonatorum is a 
hyperplastic mucosa. It consists of a markedly hypertrophied 
subepithelial connective tissue covered by a high layer of epi- 
thelium. This high epithelium is not normal for the middle ear. 
It is due either to the replacement of destroyed areas by the 
epithelium from the mouth of the eustachian tube o1 to the effects 
of prolonged irritation by the foreign body im the middle ear. The 
hyperplastic mucosa also shows many adhesive bands in the mid- 
dle ear between the drum and the ossicles and between the 
ossicles and the bony walls. These adhesions are the result of 
the hyperplastic outgrowth of the connective tissue in its attempt 
to encapsulate the foreign body. The hyperplastic type of mucosa, 
as we have stated, is always associated with a faulty pneumatiza 
tion wherein the connective tissue grows into the marrow spaces 
but wherein the second and third stages of pneumatization are 
absent ; in other words, with a sclerotic tvpe of mastoid. It is in 
association with this phenomenon, primarily, that all forms of 
chronic otorrhea are found. 

The chronic otorrheas are of two types, tympanic mucosal sup 
purations and suppurations kept up by the ingrowth of squamous 
epithelium. The former usually result from an ordinary acute 
suppurative otitis media. The tendency for an acute suppurative 
otitis to develop into a chronic purulent otitis media of the tym 
panic mucosal type depends upon the degree of hyperplastic mu 
cosa present as a result of an infantile otitis of the catarrhal 
variety. This explains the finding of a sclerotic mastoid process 
in such cases. When we realize, from our clinical experience, 
that such cases are limited to the mucous membrane of the middle 
ear it is hard to understand, without Wittmaack’s theory, why 
the mastoid process should suddenly become transformed from 
a pneumatized condition to complete bony density. We would 
have to show how a normally air containing cell, lined with epi 
thelium, becomes obliterated by the formation of bone. This has, 
until now, not been demonstrated in any anatomic — studies. 
Neither is it conceivable that bone will proliferate or be formed 
to such an extent in a space that contains air. If the bony tra- 
beculz did proliferate and increase in thickness, it would only 
be reasonable to expect that some evidence of remaining epithelial 
structure would be present in sclerotic mastoid processes; and 


this is not the case. 
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When, on the other hand, we understand that these chroni-: 
suppurations have as their predisposing and underlying factor a 
faulty type of pneumatization due to a previous infantile otitis, 
the finding of a sclerotic mastoid process im cases of chronic sup 
puration of the tympanic mucosa becomes clear. We realize that 
the sclerosis of the mastoid is not due to the chronic suppuration 
of the tvmpanic mucosa but precedes its advent and, in a way, 
predisposes to its occurrence. There are, of course, other factors 
which enter into the production of this type of chronic otorrhea. 
Phe chief of these is a chronic nasopharyngeal suppuration which 


results in repeated secondary infections of the middle ear. 


Clinically the chronic purulent otitis media of the tympanic 
mucosal type of case is always associated with a large, persistent, 
central perforation which varies in size. The large perforation 
that we see in the fully developed case develops from a small 
perforation which was present during the acute stage of the 
lesion, The size of the perforation and its persistence are de- 
pendent upon the ingrowth of the squamous epithelium from the 


he squamous epithelium grows 


external surtace of the drum. 1 
into the perforation until it reaches the mucosa of the middle ear. 
The mucosal epithelium in the center of the drum is anatomically 
lower than that found at the periphery. for this reason it does 
not resist the ingrowth of the squamous epithelium as well as 
the highe ro mucosal epithelium around the periphery. With the 
cessation of the acute inflammation scarification naturally occurs 
and there is a contraction of the intermediate fibrous laver of the 
drum. This causes the edges of the perforation to become more 
widely separated; and the separation continues until the margin 
of the squamous epithelium meets the epithelium of the mucosal 
laver at the free border of the perforation. With the approach 
toward the periphery of the drum, the ingrowth of squamous epi 
thelium is stopped by the higher celled mucosal epithelium found 
in this vicinity. AIL further development in the size and shape 
of the perforation stops as soon as this occurs. Therefore, in a 
case of very marked hyperplasia of the mucosa, the perforation 
will probably be smaller than where the hyperplasia is not so 
marked. It will thus be seen that in this type of case the squa- 
mous epithelium plays its role, first, in the production of a per- 
sistent perforation, and secondly, in the size and ultimate shape 


of that per foration, 
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The second type of chronic otorrhea is dependent upon the 
ingrowth of squamous epithelium into the middle ear and its ad- 
joining spaces. The different pathologic pictures which result are 
dependent, here also, upon factors which preceded the onset of 
the chronic otorrhea. The ordinary type usually develops from 
the same sort of lesion as precedes the chronic suppuration of 
the tympanic mucosa. It, too, is associated with a severe type of 
pathologic pneumatization due to a catarrhal infantile otitis. .\s 
we have seen, this severe type of infantile otitis media catarrhalis 
is accompanied by the development of adhesive bands in the mid- 
dle ear. The determination of whether such a lesion will develop 
into a tympanic mucosal suppuration or a real chronic otorrhea 
due to the ingrowth of squamous epithelium depends directly 
upon the presence of adhesive bands at the margin of the per 
foration. When these are present, they afford easy access for 
the ingrowth of squamous epithelium into the middle ear. Macro 
scopically we find such cases exhibiting a marginal perforation. 
Where the epidermis grows into the middle ear, it can be seen 
otoscopically as a gray-white tissue, contrasting sharply with the 
red and inflamed middle ear mucosa. Where the two meet, there 
can usually be seen excrescences which take the form of granula- 
tions. These changes, of course, are very slow in their develop- 
ment. Microscopically we note that the squamous epithelium does 
not grow on to, and cover over, the mucosa of the middle ear, but 
definitely replaces it, so that as the squamous epithelium pro- 
gresses in its growth into the middle ear it gradually destroys 
the mucosal covering. This explains the duration of these lesions 
over a great number of years. As long as the process of ingrowth 
of squamous epithelium continues, a chronic otorrhea will be 
present. This is due, not to a bone necrosis, as is commonly be- 
lieved, but to the irritating effects of one type of epithelium upon 
the other. The squamous epithelium undergoes its normal process 
of desquamation, and the products of this desquamation act as 
foreign body irritants on the mucosa remaining in the middle 
ear. This produces a chronic inflammation of the mucosa which, 
in turn, reacts upon the squamous epithelium so as to produce 
a lesion of this structure not unlike a chronic eczema. This ex- 
plains why, in the ordinary tympanic mucosal type of suppuration, 
we may expect a cessation of the discharge when the squamous 
and the mucosal epithelium meet at the border of the perforation 
so that the two layers of the epithelium no longer grow against 
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each other. The exudate of the one and the desquamation of the 
other do not come in contact with an epithelial surface to which 
they are foreign. Sometimes the mucosal epithelium is so high, as 
the result of an infantile otitis, that the ingrowth of epidermis 
is halted and the process comes to a standstill. This occurs mostly 


in the viemnity of the mouth of the eustachian tube. 


Usually, however, the ingrowth of squamous epithelium con 
tinues until the entire tympanic cavity is covered with it. Where 
the antrum and aditus are completely filled with a strong hyper- 
plastic tissue which has resulted from the infantile type of ca- 
tarrhal otitis, the process then comes to a standstill and the lesion 
heals. Hlere we see something which ts not uncommon in our clin- 
ical experience—a middle ear which appears uniformly white and 
wherem no evidence of mucosa is to be found. Such ears are 
dry; the promontory appears shiny; a large marginal perforation 
is evident; there are no evidences of repeated infections; the 
contour of the bony walls is maintained: and the major portion 
of the ossicles are seen to be preserved. We pronounce such cases 
to be healed cases of bone necrosis, basing our opinion on the 
finding of a marginal perforation and a sclerotic mastoid process. 
ut these cases im reality are not cases of bone necrosis. An in 
growth of healthy squamous epithelium has replaced the diseased 
mucosal epithelium; and the compact mastoid process is the re- 
sult, not of the recent suppurative lesion of the middle ear, but 
of a catarrhal type of infantile otitis with resultant faulty pneu 
matization. Such cases, when seen during their active stage, are 
usually interpreted as chromic otorrheas due to bone necrosis, 
and radical operations are performed for their cure. What nature 
is attempting to do, however, is to cure the lesion by replacing 
one type of epithelium with another, and in the performance of 
our radical operation we do the same thing: we merely replace 
the mucosal epithelium with a squamous epithelium derived from 
a plastic operation on the external auditory canal or from the 


grafting of skin. 


In cases of strong hyperplastic mucosa wherein the antrum and 
the aditus have not been obliterated, the ingrowth of squamous 
epithelium is not limited to the middle ear but continues into 
these other spaces either by way of connective tissue bands or 
directly from the upper margin of the perforation, In such in- 
stances the desquamation of the squamous epithelium takes place 
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within the antrum, but the products of desquamation find their 
way out through the drum perforation. 

Mass retention of desquamated epithelium never occurs m 
these cases, so that cholesteatome never results. THis is due to 
the fact that the hyperplastic type of epithelium, high in char 
acter, exhibits a marked inflammatory reaction, as before noted. 
Consequently, the epithelial debris is thrown off and never ac 
cumulates. Such cases always heal without operative inter 
vention. 

The squamous epithelium also plays a role in the production 
of cholesteatome. The production of a cholesteatoma differs from 
the production of the ordinary type of chronic otorrhea im that 
here the middle ear and its accessory spaces are completely tilled 
with the products of epithelial desquamation. These are not 
thrown off, as is the case in the type of chronic suppuration al 
ready discussed, but accumulate and cause a definite increase in 
the size of the spaces, with the characteristic clinical picture of a 
cholesteatoma. The mastoid process is sclerotic here also; but 
the sclerosis is not the result of the chronic otorrhea but is the 
preceding factor resp msible for its cause. 

Cholesteatomata are of two types, primary and secondary. The 
former is differentiated from the latter by the fact that no inflam 
matory lesion precedes its development. In this way it is dis 
tinguished from the ordinary chromic otorrhea described above. 
Clinically it is recognized when its full pathologic picture ts 
present. 

The primary cholesteatoma is developed only where there is a 
very marked degree of hyperplastic mucosa with mastoid ebur 
nation following the catarrhal type of otitis media neonatorum. 
Consequently the sclerosis of the mastoid process precedes and 
is not the result of a cholesteatoma. When we realize that the 
marked sclerosis found in connection with a cholesteatoma is not 
the result of a new pathol IC process but is the direct result of 
a faulty development in pneumatization we immediately see why 
it has never been possible to demonstrate, anatomically, the steps 
in the gradual transformation of a normally pneumatized mastoid 
process into a completely eburnized one. 

In addition to the foregoing etiologic factors, the adhesive 
bands which are present in the middle ear may completely sepa- 
rate the aditus and antrum from the tympanum. In such a small 
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space asthe tympanic antrum, the relatively thin area of the drum 
which we designate Shrapnell’s membrane is thereby subjected 
to the negative pressure resulting from the resorption of air in 
the walled-off antrum and aditus. Such a case, in early life, pre- 
sents the physical factors which are commonly associated with a 
vacuum. Air is absorbed. .\ transudation of serum occurs and 
the negative pressure causes a sinking in of this thin area of the 
drum, This results in the intrusion of a blind sac which intrudes 
into the recessus antri. Bezold® was the first to describe this. 
Phe blind sae which intrudes into the antral space is soon fixed 
to the walls of this cavily, Due to the marke lly increased blood 
supply produced by the negative pressure on this area of the 
drum, a thickening of the cutis results. If the pressure is very 
vreat, the blind sac pertorates. Then there occurs a real sup- 
purative otitis, chronic in its pathology. The transudate present 
in the antrum cavity leaks out, and the squamous epithelium wall 
vrow onto the walls of the cavity, replacing the mucosa which ts 
normally present in this area. The changes which then occur 
closely resemble those deseribed when the products of desquama 
tion act upon the mucosa and the mucosal secretion acts upon the 
squamous epithelium. Granulations are present in the area be 
tween the mucosal epithelium and the squamous epithelium. On 
otoscopie examination a foul, seropurulent discharge 1s present 
which is seen coming through a perforation in Shrapnell’s mem 
brane. The remainder of the drum is seen to be intact. In addi- 
tion one finds a collection of desquamated epithelium in the region 
of the perforation. The aditus and the antrum are gradually 
converted into a smooth cavity, lined with squamous epithelium. 
Phis cavity gradually enlarges, due to the increase in the amount 
of the retained desquamated epithelium. In contradistinction to 
what occurs in the ordinary type of chronic otorrhea, the cavity 
hecomes filled with desquamated epithelium and soon assumes a 
tumorlike form. The growth of this tumor is dependent partly 
on mechanical factors and partly on biologic factors. 
Mechanically, we must consider the difference in size between 
the small perforation which results from the negative pressure 
exerted on the blind sac and the cubic capacity of the space formed 
by the antrum and aditus. The relative smallness of the per- 
foration as compared to the large capacity of the antrum space 
results in the mechanical retention of desquamated epithelium 


which by its own pressure causes an increase in the growth of 
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its mass. This, however, does not in itself explain the growth in 
size. Despite the fact that Erdheim, Linck’ and Grunwald® give 
this as the principal cause, certain biologic factors must also be 
brought into consideration, Manasse® was the first to explain 
them. They consist, in the first place, of an increased activity in 
the proliferation of the squamous epithelium with a concomitant 
destruction of the mucosal epithelium, and, in the second place, 
of the difference in the tvpe of subepithelial connective tissue 
encountered by the squamous epithelium. 

The greater proliferation of the squamous epithelium is due 
to the fact that in the antrum and attic there remains a relatively 
low epithelium. When we consider that production of a primary 
cholesteatoma is dependent upon the absolute shutting off of the 
antrum and the aditus from the remainder of the middle ear, we 
must realize that the high celled epithelium which proliferates 
from the tubal surface over the middle ear cannot possibly ente! 
the antrum and aditus, since these spaces are completely sepa 
rated from the remainder of the tympanic cavity by the adhesiv 
bands resulting from an infantile catarrhal otitis media of the 
severest type. This is one factor which favors the rapid ingrowth 
of the squamous epithelium. In addition, the subepithelial con 
nective tissue retains its loose, delicate and richly vascular quali 
ties, which are not different from those found in the normal em 
bryonal state. Consequently, it affords an excellent matrix for 
the squamous epithelium to grow over, for it produces excellent 
nutrition for this tissue which is destined to become the cholestea 
tomatous matrix. 

The ingrowing squamous epithelium proliferates tremendously 
on this new vascular connective tissue upon which it is trans 
planted and it exhibits a marked growth, much greater than that 
found in the normal proliferation of squamous epithelium. It 
tends, therefore, to form itself into ridges or folds. Hlowever, 
since the configuration of the antrum does not permit this and 
since the retained products of desquamation exert a pressure 
upon the growth of the squamous epithelium, the latter can find 
room for its increased growth only by an eccentric spread into 
the underlying tissue. This spread must occur at the expense 
of the loose subepithelial tissue. This in turn causes an attempted 
regeneration of the normal subepithelial tissue, which can take 
place from one source only, since there is no longer connective 


tissue present to replace that destroyed by the growing cholestea- 








SIGNIFICANCE OF SQUAMOUS EPITHELIUM 367 


tome tumor. The only connective tissue from which regeneration 
is possible is the perivascular connective tissue present around 
the vessels in the compact bony structure which borders the an- 
trum space. This perivascular tissue forms characteristic pro- 
liferating foci which consist of loosely vascular connective tissue 
and which develop into typical TLlowship’s lacune. These event- 
ually spread, proliferate and grow into the subepithelial tissue. 

This process causes the bone which is enclosed between the 
resorption foci to be destroyed and absorbed; and the cholestea 
tomatous cavity increases in size at the expense of the underlying 
hone. The rapidity with which this cavity increases depends 
upon the vascularity of the adjacent bone. The more compact the 
bone and poorer in blood supply, the slower the growth. The 
less compact the bone and the more vascular its character, the 
more rapid will the growth of the tumor mass be, 

The resorptive foci of connective tissue which are present in 
the bone are not to be looked upon as the results of an intlamma- 
tory process, as has been deseribed by Haike,’ Zange, Kutvirt and 
others. An inflammatory process, in order to produce such foet 
of resorption in the bone, must first produce a complete necrotic 
destruction of the overlying mucosa; and this is not present in 
primary cholesteatoma, 

The tendency of a primary cholesteatomatous cavity to expand 
is lessened by an increase in the size of the perforation leading 
to the external canal. This opening may become larger through 
destruction of the outer aditus wall or of the posterior bony canal 
wall, in which instances the cholesteatomatous cavity is brought 
into direct communication with the external auditory canal. In 
addition, any secondary infection which may occur in the choles- 
teatomatous cavity will decrease its tendency toward growth, 
since the invading organism will produce a suppuration with a 
discharge of cholesteatomatous material into the external auditory 
canal. The primary cholesteatoma are usually discovered late in 
life. The patient almost invariably denies knowledge of any sup- 
puration in the middle ear. The clinician wonders at the fact that 
he finds an attic perforation on clinical examination and dis- 
closes a large cholesteatomatous cavity at operation, and yet the 
patient has never known of a suppuration of the middle ear. 
Such cases have their onset in a marked hyperplastic mucosa 
with faulty pneumatization, which results in a marked hyper 
plastic mucosa and sclerotic mastoid process in later life. An 








3608 RALPH ALMOUR 


infection has never been present, and the product of the cholestea 
toma is dependent, not upon the ingrowth of squamous epithelium 
secondary to an inflammation of the middle ear, but upon me 
chanical factors in infaney, which have separated the antrum 
from the middle ear. These mechanical factors at first produce a 
marked retraction with subsequent rupture of Shrapnell’s mem 
brane. The epithelium, encountering a rich vascular matrix, rap 
idly grows, and the narrow perforation which results 1s not 
sufficient to discharge the products) of desquamation. The 
mechanical factors of pressure then cause a destruction of this 
vascular matrix and a replacement of the connective tissue from 
the vascular spaces of the surrounding compact bone. 

There is another form of chronic purulent otitis media which 
is associated with the anatomic conditions of severe hyperplastic 
mucosa of the middle ear and a sclerotic mastoid process due to 
the catarrhal type of otitis media neonatorum, This type of otitis 
usually occurs in scarlet fever and in connection with debilitating 
diseases like diabetes or nephritis. In brief, it is produced by a 
widespread thrombosis of the vessels of the submucosa, which 
leads to a mass necrosis of the mucous membrane. In very severe 
cases this tissue necrosis involves the periosteum of the middle 
ear and antrum. In mild cases, where the necrosis is limited to 
certain isolated areas, complete healing may occur by a prolifera 
tion of the remaining mucosa and a covery over of the denuded 
areas. In extensive necrosis the bone becomes involved, not by 
the infection but in the process of healing. This process is known 
as rarefying osteitis or bone caries and is the result of prolifera 
tion of the connective tissues surrounding the vascular spaces in 
the bones. This connective tissue grows into the middle ear cav- 
itv and in its growth surrounds areas of bone which are later 
thrown off as sequestra, As an end result, the entire drum is de- 
stroyed and the middle ear is filled with connective tissue granula 
tions which arise primarily from the resorptive bone foci. The heal 
ing of this lesion is left to the squamous epithelium of the external 
auditory canal. This begins to grow into the middle ear at the 
margins of the annulus. As the process goes on, the originally 
delicate and vascular connective tissue which arises from the vas 
cular channels in the bone is gradually changed into a more or 
less fibrotic mass which fills the entire mikidle ear. This appears 
clinically as granulations. At the depths of this layer of granu- 
lations new bone formation occurs which can be demonstrated 
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microscopically. In this way, little by little, a distinct boundary 
between the bony walls and the soft connective tissue granula 
tions is obliterated. The entire antrum may become obliterated 
by the new bone formation, and there may eventually occur a 
complete scarification of the tympanic cavity due to the contrac 
tion and ossification of the granulations which are covered by 
squamous epithelium. [If the antral lumen is retained as such, the 
squamous epithelium grows into this, and the necrotic otitis be 
comes a chronic purulent otitis media due to the formation of a 
secondary cholesteatoma. The development of a secondary 
cholesteatoma is dependent upon the presence of a wide antrum 
i a case of acute necrotic otitis. A) secondary cholesteatoma 
cannot develop where the antrum has been obliterated or where a 
good cellular development of the mastoid is present, since a pre 
formed space is absent in the first instance and an acute mastoiditis 
usually develops in the second. In other words, a preformed space 
must be present in a case of chronic otitis due to bone caries, as 
itis commonly known, m order for a secondary cholesteatoma to 
develop. This explains why secondary cholesteatomatous forma 
tions may occur following a simple mastoid operation which cre 
ates a large space into which the squamous epithelium of the 
external car may grow. 

Phe reason for the ingrowth of squamous epithelium is the 
fact that in cases of chrome otitis large areas of mucosal epithe 
lium have been destroved, and their replacement must take place 
either from the eustachian tube or from the external auditory 
canal. Since a necrotic otitis is an ascending infection from the 
pharynx and spreads by contiguity, the tubal epithelium is usually 
destroyed and the tube closed by adhesions. The marginal per- 
foration which is present in such cases favors the ingrowth of 
squamous epithelium from the external auditory canal. This in- 
growth proceeds far more quickly than in the ordinary type of 
chrome purulent otitis media because there is no mucosal epithe- 
lium to be destroved before the squamous epithelium can find an 
area to grow over the bone. [t grows rapidly over the granulation 
tissue which is the loose and very vascular tissue remaining after 
the necrotic bone has been thrown off. The secondary type et 
cholesteatoma attains a large size very quickly because there is a 
large preformed space in the antrum, The subsequent growth ot 
the cholesteatoma proceeds exactly as described above for the 


primary cholesteatoma. Macroscopically the drum is totally de- 
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stroyed and a large defect is noted. The ossicles are also seen to 
have been destroyed in the process of necrosis. The walls of the 
middle ear are gray-white in appearance, due to their lining of 
epidermis. Cholesteatomatous masses are seen to come away from 
the region of the antrum and attic. Clinically it is almost impos- 
sible to distinguish between the primary and the secondary cho 
lesteatomata in their late stages. The developmental picture de 
scribed here is seen early. 

The foregoing shows us that all chronic suppurative lesions 
of the middle ear, wherein a marginal perforation exists, show 
an ingrowth of squamous epithelium in the ordinary type of 
chronic purulent otitis media. This ingrowth causes a healing 
of the lesion to take place. In the necrotic otitis, which results 
in a chronic otorrhea, the squamous epithelium endeavors to heal 
the lesion; and, if the antrum is obliterated by scarification, heal 
ing actually takes place. In the case of the necrotic otitis, with 
a large preformed antral space, the attempted healing of the 
lesion by the squamous epithelium is frustrated by retention ot 
desquamated epithelium. We therefore see that nature attempts 
to heal chronic suppurative lesions of the ear by the replace 
ment of mucosal epithelium with squamous epithelium, It is 
only where insufficient drainage is present that nature is unable 
to do this. We utilize this fact unconsciously in the perform 
ance of the radical mastoid operation. We create a large cavity 
which we line with squamous epithelium derived from the 
external auditory canal or from a skin graft. We permit this 
epithelium to grow over a bone surface which we have denuded 
of all mucosal epithelium. In other words, we have created a 
healed chronic purulent otitis media and have forestalled its 
further development by permitting adequate drainage so that 
none of the products of desquamation can be retained in our 
artificially produced cavity. 

Since this is the case, we must study more carefully the typ 
of chronic otorrhea which presents itself to us. All cases pre 
senting a marginal perforation are to be viewed as cases of 
chronic purulent otitis media which will eventually undergo a 
transformation of the mucosal epithelium of the middle ear into 
a covering of squamous epithelium derived from the external 
auditory canal. It is only the primary type of cholesteatoma, 
produced by an ingrowth of squamous epithelium due to mechan 
ical factors, that is really not a chronic suppuration but rather 
a tumor-like formation. Such cases require the removal of the 
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tumor by a radical mastoid operation, ‘The remaining cases are 
cases of true chronic otorrhea which are being healed by the 
ingrowth of squamous epithelium. Such cases should, after a 
period of vears, be completely dry if nature is successful in its 
replacement of one tissue by another. The unsuccessful attempts 
are due, first to poor drainage, so that a secondary cholesteatoma 
forms which must be removed, and second, to a continued rare 
Iving osteitis which constantly throws off sequestrated bone and 
onsequently does not permit the epidermis to cover it. The 
latter type of cases are those wherein the new connective tissue 
never undergoes fibrosis and consequently no scarification results. 
Such cases require, not a radical mastoid operation, but merely 
a removal of the diseased bone so that the epidermis can grow 
nm and cover over the area. 

\nother factor to be borne in mind, and one of greatest im- 
portance, is that sclerosis of the mastoid process is not the result 
of a chrome suppuration but precedes it. In itself it is of no 
agnostic nor prognostic value, and it serves no guide as to the 
therapy indicated. We should judge our cases clinically by the 
appearance of the drum and of the inner tympanic wall, by the 
presence of an antral space and by the character of the discharge. 
The perforation in the drum determines whether the case is one 
of tympanic mucosal suppuration or whether it is one wherein 
the squamous epithelium will plav a role in its further develop- 
ment. Phe color of the inner tympanic wall will show whether 
or not nature is successfully healing the lesion. Where it is 
smooth and shiny and gray-white in appearance over its entire 
extent, We can be certain that the squamous epithelium has com- 
pletely covered and healed this area so that in itself it will no 
longer be a factor in the production of a chronic discharge. 
Where the walls show granulations we can feel that the under- 
Iving lesion is still active. When such a picture is seen after a 
chromic otorrhea has been present for a number of vears, it 
speaks for an underlying rarefying osteitis with sequestra. .\ 
large aitic and antrum, determined by a probe inserted into these 
spaces, should always suggest the possibility of a cholesteatoma 

+ t] 


developing secondary to the attempted healing of the lesion by 


the ingrowth of squamous epithelium. Lastly, a discharge con- 
taming dry, flaky desquamated epithelium indicates that the squa- 
mous epithelium has already invaded a preformed antrum space 
and will produce a growing cholesteatoma. 


51 West 73rp STREET. 






























































RALPH ALMOUR 





REFERENCES 


1. Wittmaack, K.: Uber die normale und pathologische Pneumatisation 
des Schlifenbeins einsehliesslich ihrer Beziehungen zu den Maittelohren 
krankungen. Jena, 1918. 


2. Aschoff: Die Otitis media Neonatorum. Ein Beitrag zur Entwick 
lungsgeschichte der Paukenhohle Ztschr. f. Ohrenheilk., etc Vol. 31, 


p. 295, 1897. 


> 


3. Bezold: Uher das Cholesteatom des Mittelohrs.  Ztschr. f. Ohren 
heilk., etc. Vol. 21, p. 252, 1892 

4. Linck: Das Cholesteatom des Schlafenbeins. Wiesbaden, 1914 

5. Grinwald: Beitrige zur Kenntnis kongenitaler Geschwulste und Miss 
hildungen am Ohr und Nase. Zeitschr. f. Hals, Nasen uo Ohrenheilk 
Vol. 60, p. 270, 1900 

6. Manasse: Demonstration von Praparaten uber Entstehung und Aus 
breitung des Cholesteatoms. Verhandl. d. dtsch. otol. Ges., p. 190, 1913 

7. Haike: Zur Kenntnis des Cholestearins und seiner Derivate mm des 


’seudocholesteatomen des Ohres. Arch. f. Ohren, Nasen und Kehlkopth., 
Vol. 74, p. 72, 1907. 


DISCUSSION 


Dr. Samuet J. Korerzky, New York City When one has travelled 
along a road rather rapidly and has failed to note the signposts, he is apt 
to be annoyed when he enters a cul de sac and is obliged to retrace hts 
steps until he reaches the sigupost that poimts the way Phat is exactl 
what has happened to otological pathology —going forward fast and fail 
ing to note the monument erected by Wittmaack in 1918. We who have 
travelled beyond the signpost must now carefully and paintully retrace 
our steps to 1918, to an understanding of the work of Wihittmaack 
an understanding of the pathological entities with which we deal 
1 recommend the study, the careful re-study and re-analysis of Witt 
maack as the basis of the work that Dr. Almour has presented 
this afternoon, because this study of the epithelium explains much 
that heretofore we have not been able to understand. It permits a 
coniprehension of pathological pictures as we find them on the operating 
table. It not only does that, it often determines the position and location 
of the perforation and almost automatically classifies the case. It deter 
mines a thing which | have elinically asked you to accept for some years, 
namely, that we cannot say that the acute case is of short duration and the 
chronic case of longer duration, but that chronicity of certain ear lesion 
is an entity from the start. Furthermore, a revaluation, or rather a 
revisioning in the reading of our Roentgen plates is necessary. Everything 
, and the 
Roentgenologist must differentiate between cell destruction, fibrosis and 


that does not show cell trabeculae should not be read as sclerosis 


sclerosis. These pictures then studied in the onset of infection will at 
once classify your case, because from what you have seen this afternoon, 
it is impossible to have an acute condition under certain pathological 
situations. 

It is interesting to go over the careful reports of Dr. Beck, who 
reported on cases and then had a chance to see them again after fifteen 
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years. He shows not sclerosis, but fibrosis. He is showing additional 


contributory evidence of the condition presented this afternoon 
In all the hundreds of laboratories and places where careful workers 


have studied there has never been a report of the new growth which would 
he necessary in the development of sclerosis as a factor other than as de 

loped due to faulty pneumatization caused by embryonal and intantile eat 
disease. Specimens should be at hand showing the transition from the 
pneumatized to the nonpneumatized structure, whereas we have specimens 
of the phneumat edo im various degrees of reaction to bacterial infection 
We have specimens of the fibrotic replacement and pneumatization, and 


we have specimens Of st lerosis as we find it when we do a radical opera 


tion, without quite understanding the reason for the lesion for which 
we are operating 

hainally, if we carefully read the paper Dr. Almour has presented this 
afternoon we will find the key to the logical application of therapeutic 


we WII net ipply agents which wall not influence the pathology 


prese t the 1 

De. EK. M. Seypetst, Wichita, Nansas Phe studies of Wittmaack have 
viven us a satisfactory explanation of many of the variations which occur 

the course of inflammations in the middle ear and mastoid Vhey help 
us m making a differential diagnosis and prognosis and are of immenss 
alue in determining the method of treatment required for the imdividual 
Case 

Ina study of the literature on this subject one tinds that some of th 
Wittma CK priyiel ( ] i\¢ rt ct  ¢ cTa iC¢ pted \ll cc Nas Come 
t he « Is] that infantil tect sare not the ¢ Vv cause tor vari 
tions in pneumatizat In fact, he thinks the fundamental factor unde 
Iving these variations is the individual cell potentiality. In order to prove 


this theory Albrecht made a Roentgen ray study of the mastoids of 60 
identical twins and of 50 fraternal twins. In t 
f pheumatization corresponded in the four mastoids in 66 per cent. 
whereas in the fraternal twins this similarity in structure occurred only 


mn 37 per cent. Further, i the mastoids which were the best pneumatized 
the structure was uniform in both sets of twins in 92 per cent. Where 
the pneumatization was less perfect, this percentage decreased to 74 per 
cent, and where the pneumatization was only moderately developed the 
similarity occurred im only 42 per cent In the compact form the per 
centage increased to 66 per cent. From these findings he drew the fol 


lowing conciusions: 


l \ healthy mucous membrane may develop in spite of external 
1 Huences 


>» 


Where a diminished individual cell. energy is present, external 
influence micrease In Mmportance, 1.¢., infection, ete 

3. In the compact form of mastoid the mucous membrane which 
was incapable ot producing pneumatization resembled the membrane 
having the normal amount of cell energy in so much that it could not 


be influenced by external agencies. 


Following the study he made a histological examination of the mas 
toids of 44 newborn infants to determine the variations in the mucous 
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membrane and the factors causing them. His findings agreed with those 
of Wittmaack. A bilateral similarity in the structure of the middle eat 
and mastoid was found in 39 of the 44 cases; there was no relationship 
between the degree or type of pneumatization and the degree of infection 
found in the middle ear. He contirmed the previous tindings of Voss, the 
presence of numerous hemorrhages in the mucous membrane of the middle 
ear, and thinks this is one of the causative factors which prevent the 
absorption of the embryonal connective tissue 

Mouret and Portmand disagree with the imfection theory of Watt 
maack and agree with Albrecht lhey pomt out that if Wittmaack’s 
theory is true we would have more compact mastoids, since Wittmaack 
claims infections in the middle ear in 90 per cent of the newborn 

The statemert that it has not been shown by anatomical studies 


where or how a normal pneumatic mastoid may develop a complete bony 


} 


density I do not believe is generally accepted. N. Pauton, in an article o1 


the histology of mastoiditis, reports the histological examination of bone 


removed from 65 mastoids which had been operated on account of mas 


toiditis, and in 45 of these cases there was marked new bone formation 


\t the end of the third week the pneumatic cells may be filled with tbrous 


granulation tissue and the epithelial lining may be entirely destroyed. At 
this time the picture of inflammation in a well pneumatized mastoid re 


sembles that of a primary spongy mastoid. Sclerosis of the mastoid 1s 
the result of the spontancous healing following infection 

The statement that cholesteatoma develops only in) sclerotic mastoids 
has been disproven by Ruttin, O. Beck and Urbantselitsch. Ruttin and O 
Beck have each reported two cases in which a cholesteatoma was found in 


the attic of a patient suffering with an acute mastoiditis. In all of these 


cases the patient had a pneumatic mastoid. The cholesteatomma had beet 
present for a long tiie Urbansechitsch reported three cases in) patients 
whose mastoids also were pneumatic 

Dr. S. J. PeartmMan, Chicago Phe orator is to be congratulated 
his simple and careful exposition of a topic which, as time goes on, wi 
be more and more discussed and found important \ good many yeat 


ago it was thought that the changes that took place m chronic otitis media 


were due to hyperplasia of the linivrg of the middle ear; later it was 
proven that it was the epithelium from the external auditory canal that 
was responsible for the changes that took place. It must be remermbered, 
however, that this ingrowth of epithelium in the middle ear is primariy 
an attempt by Nature at healing. If in this attempt cholesteatoma ts 
formed, that is an unfortunate consequence 

Dr. Kopetsky called attention to some changes of opinion that have 
occurred, but the main change of opinion to my mind is in regard to the 
importance of bacteriological studies in chromic otitis and acute otitis. — It 
would seem the tide is swinging away a little from these and less tm 
portance attached to the type of bacterial invader 

It becomes evident that it is necessary also to study the changes that 
are taking place in the tissues of the middle car and mastoid due to in 
fection or trauma in early life. At one time it was thought by some that 
if in the culture hemolytic streptococci were found it was almost sufficient 


to warrant surgical interference. We know now that by careful study we 
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may be able to say very early that this ear is to be a chronically iniected 
ear, or that ear is the type in which there will be a coalescent mastoid, 
without paying so much attention to the bacteriological findings 

\ point that Dr. Almour did not mention—it 1s not a part of his tops 


is that more and more attention is being given to this attempt by Nature 


at healing by invasion of the epithelium im carcinoma. It becomes plain 
that the cause of chromic otitis is often due to epithelization by way of 
the external auditory canal lissues will fight such invasion under some 
circumstances : under other thes will Heol The Vivor ot the resistance 
intes, depending partly on constitutional factors as yet not understood. hh 
the mstance where the mgrowing epithelium meets much resistance 1 
stead of spreading out and possibly producing healing it is compelled to 
div dl Whoa doin the entrenchment process the deeper ayers of the epi 
thelium assume the aspects of carcinoma. Only recently noticed an in 
teresting report in which there was demonstrated by very unusual and 
ear) trations this downward digging of the epithelium and the very 
eariiest appeal ce of cCarcinom 1 squamous ¢ tv px 
|) loserpH ( Pre (hicag wish that m hiet [rt \ i 
Pierce, could be here to hear this discussion. He has been such an ardent 
admirer of Wittmaack—all who have read Wittmaack’s monograph ad 
nure him —and this discussion ts refreshing and hopeful for a bette 
mdet ding the p v e mMastor It has been my work d 
Pleasure to stu mite ) sections of the mas ad tip nh ma Cast 
\\ ive rated, both acute and ronic, trving fit this into Witt 
maack s work, but must sav there are many iriant and opposite opt 
wl ( 1 most Cases t the typ. that Dr. Sevae qu ed That 1s t 
i vork ind it wall take i vyreat many st ches ) e the facts lf 
the n he prove n many cases | think modern « v v1 mT 
writtel n the isis of Wattmaack’s melusions, although there are man 
pponents in Europe because there is a great deal of animosity in scier 
titic work there 
My case that Dr. Nopetzky quoted was that of a medical student She 
vent as a miss} iry to a foreign country and remained for a number ot 
ears. | saw her again whe she was suffering with otitis media and took 
X-ray pictures ol th mastoids, and thev were we pneumatized She 
came back a vear later with labyrinth symptoms and cholesteatoma pres 
j ert | operated radi ally and studicd the specimens and tound there was 
fibrosis--a difterent classification of the change in the bone laibrosis and 
sclerosis are two different things so far as this particular anatomy 1s con 
cerned. | like to study histologically and anatomically conditions reterable 


to the mastoid and apply it to the diseases we are accustomed to study 


Dk. Bernarp J. MceManon, St. Louis: | was very much interested 1 
Dr. Almour’s exposition and explanation of the pathologic changes in. the 
middle ear, particularly because our recent findings do not seem to cor 


roborate all of them There are two or three points on which 


ike to express an opinion, if for no other reason than to raise other con 
troversial points for my own information as well as for that of others 

Phe Doctor mentioned the middle car's beng normally lined with 
cuboidal epithelium, that 1s, first the middle ear contains mesenchyme, this 


is absorbed, then it is lined with cuboidal epithelium. Our findings so far 
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suggest that the middle car is originally partially lined with stratified 
columnar ciliated epithelium similar to that lining the eustachian tulx 
\fter infection has existed for some time, this appears to become transi 
tional or cuboidal, and the cilia are lost. The antrum and para-antral cells 
and the bone spaces while originally filled with mesenchyme, have been 


found to be lined with cuboidal epithelium on the surface of the con 


tracted tunica propria, or adult mesodermal tissue. That is one guide we 
have used in distinguishing bene spaces, from normal middle ear cavity 
and marrow spaces. The marrow spaces are entirely different Phiey 
seem to be connected in the periphery with the para-antral cells by the 


tunica propria only, transmitting blood capillaries, and have no lining 
epithelium. 


Another point that | cannot understand is. how the mesodermal tissue 
can be resorbed and then be replaced on the surtace with epithelium tha 
is endodermal, unless this endodermal tissue was originally there Vher 


is no transition from one embryological layer to the other 


We have found fibrosis in the mastoid of an infant as young as thre 
weeks of age, with a period of clinical symptoms as short as eight days 
Of twenty-five infants ranging in ages from three weeks to thirteen and 


, , 
ess tian 


a half months, sixteen showed a preoperative infectious period of 
four weeks, seven of these being less than ten days. Consequently it seems 
to me that these fibrotic changes are the result of an individual proclivity 
to the formation of fibrous tissue rather than a developmental or anon 

fectious factor. in our work the infants having mastoids of the 
type showed a greater percentage of recoveries than those of the ocd 


matous type. 


Another observation we have made ts that in fibrosis of the mastoid 1 
certain adults, in the course of an infection, there seemed to be taking 
place a resorption of calcium, the bone cells remaining alive and resuming 
their activities as connective tissue cells. | think that is one explanati 
for the sclerotic mastoid. The embryonal tissue we believe persists through 
out life, not as embryonal tissue in the strict sense of the word; but as 
the normal tunica propria. If it becomes oedematous in response to in 
fection, it assumes its original appearance of embryonal tissue and after 
infection subsides it resumes its normal adult character. Fibrosis takes 
place in proportion to the number of connective tissue cells that reman 
after infection. The presence of young connective tissue cells does not 
mean that fibrosis must ensue, the connective tissue cells are young and 
can migrate to other parts, leaving the invaded tissue in its pre-infected 
condition. 





Dr. Ratpu AcmMovur, closing: I want to thank the discussors for their 
reception of the paper. I think Dr. Seydell has about summed up all the 
principles against the Wittmaack theory. A great deal has been written 
about it and we have only taken up a few points in it. As regards Al 
brecht’s work, in his radiographic work he comes to conclusions that do 
not corroborate Wittmaack’s. On the other hand, his histologic studies 
agree with Wittmaack. Wittmaack’s work is based entirely on histologic 
findings. 
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Dr. Kopetzky and | have repeatedly X-rayed the cases that come in 
regardless of whether they have car complaints or not to determine the 
status of the mastoid process. We have cases wherein there was no his 
tory whatever, from parents or the patients themselves, of any kind of 
ear disease, and yet we have found real sclerosis of the mastoid. On the 
other hand, we have cases wherein some ear pains were present, no sup 
puration at any time, patients in which the adenoid had been removed, and 
these patients at ten or eleven showed no pneumatization of the mastoid 
process, and yet no suppuration had ever been present. | just state this 
as a tact 

\s regards perfect pneumatization being present with infection, that 1s 
possible 1f otitis media of the suppurative type happens to come on after 


the first stage of pneumatization has been completed. In other words, 11 


the invasion of the bone spaces with subepithelium has taken place, the 
Mmerowmnye epithe um <¢ ers thes paces already pneumatized, and infec 
tion occurring early in life, after the child is six or seven months old, 


will have absolutely no effect on that portion that is already pneumatizee 
\s to hemorrhage from the middle ear previous to pneumatization, that 


} 
} 
I 


Is possible because it is a foreign body the question of cholesteatoma 


which would be present in a non-pneumatized mastoid 1s a fact that has 


heen reported Phe explanation is that probably there was an abnormal! 
patency into which the epithelium probably grew 

Dr. MeMahon’s findings of columnar epithelium is not new; all sorts 
Mf epithelium have been reported, but from all the work on that subject it 
is very reasonable to assume that these tindings are not normal findings. In 
ther words, the normal mucosa of the middle ear is lined by cuboidal 


epithelium and any destruction of this epithelium will cause it to be re- 


placed by epithelium like that of the eustachian tube. We may find areas 


of lymphoid tissue in the middle ear, but that is not normal, it 1s the result 


fan old pathologic process. My findings on my slides will show a layer 
f cuboidal epithelium We have seen others that agree with Wittmaack, 
but that is not the normal type for the histologically normal middle ear 


The tinding of cuboidal epithelium is perfectly normal because that 1s 
exactly what grows from the middle ear imto these cells 

I want to make one more point, that we unconsciously have been using 
squamous epithelium to line the middle ear. We take squamous epithelium 
and put it into the cavity after we have removed the mucosa. Nature is 


attempting to do it all the time, and | believe if we can determine clinically 
whether or not the squamous epithelium which ts growing in will not enter 
the antrum, which is present as a space, we can safely permit the epithe- 
lum to grow. If, on the other hand, the antrum is present, some kind of 
surgery must be performed, not necessarily radical, so as to create a large 
space wherein no epithelium debris will collect and produce tumor fer- 
mation 








CHRONIC DIPHTHERIA ORIGINATING IN AND LIM- 
IPED TO THE TRACHENX AND BRONCHET. 


AcbBert FE. Butson, M.D., Ann Eucene L. Bunson, M.D., 


FortT WayNE, INDIANA. 


Diphtheritic infection primary to the trachea and bronchi is of 
relatively uncommon occurrence, though by no means unknown, 
Diphtheria, chronic in type, is also recognized occasionally, though 
this, too, must be regarded as unusual. Chronic diphtheria origi 
nating in the trachea and limited to that region throughout its 
course must be regarded as an exceedingly rare condition. No 
case exactly paralleling the one to be described has appeared in 
a search covering the literature for the past fifteen years. 

In a monograph Ueber Bronchialdiphtheria,’ published hy Max 
Reh, in 1912, several cases are quoted from an article by Hennig, 
entitled Ueber chronische Diphtheria, that have some points of 
resemblance. In one a three-year-old child had exhibited for 
two weeks a slight dyspnea with some cough, no reason for which 
could be found in the pharynx, larynx or trachea. After a time 
diphtheria appeared in the larynx and tonsils, and in the tracheo 
bronchial system as well. Unfortunately no lung findings had 
been recorded. THlenoch also reported a case of a child who had 
been intubated, who coughed up a membrane from the deep lung 
passages fifteen weeks after the removal of the cannula. Rel also 
relates a case, which came under his own observation, of 2 young 
man who entered the Greifwalder Clinic with a tentative diag 
nosis of pulmonary tuberculosis. The sputum was negative for 
tubercle bacilli but positive for the diphtheria organism. At th 
original examination no suspicion of diphtheria was entertained. 
A week later, however, diphtheria of the pharynx made its ap- 
pearance, and after this had cleared up under treatment tubercle 
bacilli were found in the sputum. 

Lynah* made a special study of tracheobronchial diphtheria and 
reported a considerable number of cases, seen for the most part 
at the Willard Parker Hospital, New York. In 1916, he reported 
thirty-eight cases, and in two later reports added several further 
observations. As the Willard Parker Hospital is maintained for 
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cases of contagious disease only and is free, the cases encoun- 
tered there are likely to be severe in type and the patients seen 
only when the condition is acute. Lynah says: “The clinical pic- 
ture of a case of tracheobronchial diphtheria is quite distinctive 
of this disease. The onset seldom is sudden and the voice never 
is lost, and aside from an occasional cough and slight stridor, the 
condition may be readily overlooked and treated as an ordinary 
eatarrhal cold... .) There is no doubt that many are over- 
looked, unless a case of membrane is coughed up, or the larynx 
hecomes involved with a typical picture of laryngeal ‘croup.’ It 
is only then that a correct diagnosis is made. There is no doubt 
that many of the so-called asthmatic attacks which terminate 
fatally are due to diphtheritic bronchial obstruction. 

\ny slowly progressive dyspnea should be looked upon with a 
considerable degree of apprehension, and when we are unable to 
account for the cause of the dyspnea, a bronchoscopic examina- 
tion should be made. . . . In tracheobronchial diphtheria the 
process is a mechanical obstruction to respiration, plus carbonic 
acid poisoning and diphtheritic toxemia.” 

L-ynah had seen several cases of tracheal diphtheria in private 
practice where the disease was early recognized. All these pa- 
tients recovered after a dose of 10,000 units of antitoxin sub- 
cutaneously ; there were parietal casts in all, but intubation was 
not necessary. “There is little or no prostration early in the dis 
ease, and postdiphtheritic paralysis is never seen, unless the case 
is of long standing and the pharynx and tonsils have become in 
volved. Even enormous dosage of antitoxin and mechanical re- 
moval of the membrane in the case of long standing is futile, for 
these patients invariably succumb.” 

Lynah found it comparatively easy to remove the membrane 
in early cases, making use of a vacuum tube. The trachea and 
the bronchial system were then swabbed through the bronchoscope 
with antitoxin to prevent reformation of the membrane, and long 
tracheobronchial tubes were introduced to prevent stenosis in 
case the membrane should reform and fill with blood clot. 

During the ten years which elapsed after Lynah made his 
publication a number of single cases of diphtheria of trachea or 
bronchi were reported? *°*7 5°?" but the clinical picture de- 
scribed was practically identical, and all the comments were mere- 
ly “rehashed” from Lynah, many being transcribed verbatim. 
Carpenter,'’ of South Carolina, saw, in consultation with a coun- 
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try practitioner, a five-year-old child, who had been ill for five 


days with what was supposed to be the aftermath of influenza. 


When seen by Carpenter the fauces, larynx, trachea and bronchi 


were covered with a diphtheritic membrane, although the prac 


titioner assured him that there had been no signs of any mem- 


brane at his last visit to the patient only a few hours before the 


consultation was _ held. 


Carpenter passed a bronchoscope and 


extracted membranous casts from far down the bronchi and the 


trachea, which were necrotic, showing that the casts had been 


in existence for several days at least. The dyspnea was relieved, 


but the child died of diphtheritic toxemia. 


A cursory examination of reports of diphtheria 


“carriers,” 


which are extremely numerous in the literature, has not shown 


anywhere that the organisms were 


confined 


throughout, as in our case under consideration. 


Case Report. 


to the 


trachea 


A housewife, aged 67 years, first consulted us 


September 29, 1928. She gave a history of having had influenza 10 


years previously and general poor health since, but at no time was 


she confined to bed. She had no cough except occasionally when 


a membrane was coughed up without difficulty. This had been 


going on for several months. Usually this membrane was a very 


small piece, though occasionally it was a piece as large as the 


little finger nail. Sometimes no membrane was coughed up for a 


period of a month, and then again pieces were coughed up within 


a few days or a week of each other, and accompanied by little 


or no mucus. During the interval there was no cough, no phlegm 


or mucus in the throat, and no soreness or pain in either throat 


or chest. So far as the patient knew there had been no fever. 


Upon examination the nose and throat appeared essentially 


normal, and a very careful laryngoscopic examination disclosed 


no abnormality in the larynx or trachea. 


As the patient ap- 


peared to be in fairly good health for a woman of her age, and 


was doing her own housework, she was advised to save some 


of the membrane coughed up and bring it for examination. 


Within a few days a small piece of dirty white membrane was 


brought in and submitted to a pathologist, who reported that 


both smear and culture showed diphtheria bacilli. 


The patient 


returned a few days later complaining of some discomfort in the 


windpipe, with a feeling of obstruction and slight disturbances 


in breathing. With the laryngoscopic mirror some of the mem- 


brane could be seen immediately beneath the vocal cords, and dur- 
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ing the examination this membrane was coughed up and proved 
to be about the size of a ten-cent piece. This specimen was sub- 
mutted to the pathologist, who again reported that in both smear 
and culture diphtheria bacilli were found. The patient had no 
fever and no increase in pulse rate. Chest examination was neg- 
ative except for a few rales. Nose and throat were absolutely 
clear, 

lorty thousand units of antitoxin were administered, without 
incident, and a few days later small pieces of membrane and some 
thick mucus were coughed up, and the pathologist reported that 
they gave an almost pure culture of diphtheria bacilli. Again 
40,000 units of antitoxin was administered, but this had no par- 
ticular effect. A week or ten days later more diphtheritic mem 
brane was coughed up and again the pathologist reported the 
presence of diphtheria bacilli. During this treatment the patient 
had been feeling very well, was ambulatory, and exhibited no 
rise of temperature or pulse rate. 

Upon the suggestion of the pathologist, autogenous vaccine 
treatment was started. The vaccine treatment was begun on 
October 15th, a dose just short of reactional being given every 
five days and the doses gradually increased. The vaccine treat- 
ment was continued with only short intermissions until August, 
1929, or for a period of approximately ten months, and during 
that time membrane was coughed up at least two to six times per 
month, and in every instance the pathologist reported almost pure 
diphtheria bacilli. As a check, specimens were submitted to a 
second pathol grist, who likewise reported the infection as diph- 
theritic. Once during that period, or on November 5, 1928, the 
membrane assumed the form of a cast of the trachea and was 
about three-quarters of an inch in length. Five days later, or 
on November 10th, another smaller cast was coughed up. On 
August 27, 1929, the family physician decided to try toxin- 
antitoxin, and administered the regular course of toxin-antitoxin 
injections. This treatment seemed to be ineffective, so she re- 
turned to vaccine treatment, which was continued until Novem- 
ber 23, 1929, when it was abandoned. Aside from the antitoxin, 
toxin-antitoxin and vaccine treatment, the patient had no other 
treatment except inhalations of compound tincture of benzoin 
vapor in connection with the inhalation of oily sprays. 

The patient continues in fairly good general health, doing her 
own work, has no fever and has no cough except when cough is 
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required to expel some of the membrane which still accumulates 
and is expelled on an average of two or three times a month. 
At no time since first seeing the patient, or until January 1, 1930, 
over a period of fifteen months, has there been any membrane 
above the larynx, nor could we procure diphtheria bacilli from 
the smears or cultures from tissues above the larynx. 

A bronchoscopic examination never was made, as the patient 
objected to that procedure, though we are of the opinion that 
local treatment through the bronchoscope offers the best chance 






of relieving the condition and we would have employed the 





method had the patient consented. 
As already stated, the case is unique and unusual, if we may 







judge by the literature of the last fifteen years, both in this coun 






try and abroad, which has been searched very carefully. 
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DISCUSSION 







Dr. GasrieL Tucker, Philadelphia: When | was asked to discuss the 
presentation of Doctors Bulson | hesitated to do so because | thought | 





had had no experience with chrome diphtheria of the trachea and bronchi; 





but after going over their excellent paper and case report | wonder if | 







have not been overlooking some of these cases We have all seen a con 






siderable number of cases of chronic tracheobronchitis where there was 


crusting of the secretions in the trachea and bronchi, with atrophic changes 
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in the mucous membrane lrequently there is an atrophic rhinitis asso 
ciated in these cases. In the bronchoscopic study of these cases routine 
bactertologic studies were made and organisms of diphtheria were not 
reported. In the future we shal! make more careful studies in this. re 
spect. Bronchoscopic examination will give the best opportunity for both 
diagnosis and Jocal treatment of this condition 





Casts of tracheo-bronchial tree coughed up in_ tracheo-bronchial 


diphtheria in a boy 18 years of age. 


I have asked Doctors Bulson’s permission to show a lantern slide of 


casts from the tracheobronchial tree in a case of tracheobronchial diph- 


theria. I saw the patient, a boy 18 years of age, in consultation with Dr. 


Clayton Giddings and Dr. John MacKay Mitchell of Philadelphia. One 


of these casts measured 8 inches in length and included membrane from 
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the subglottic Jarynx, trachea and bronchi. A cast was coughed up on 
three separate occasions, each cast after the administration of a large dose 
of diphtheria antitoxin. The boy was treated at home (being the son of 
a physician) and we were prepared to remove the cast bronchoscopically 
if the occasion arose. The patient expelled the cast spontaneously, and | 
may say that we carefully avoided the use of morphine or cough sedatives 
so that his reflexes would remain active. The boy made an uneventful 
recovery, with the development of no sequelac 

Dr. E. B. Swerprecer, Denver: I wish to report the rather unusual 
case of a woman 65 years old, a grandmother, living in a home with @ 
large number of grandchildren. She had follicular tonsillitis, and when 
we took a culture it was negative for diphtheria. But she did not get well 
as quickly as she should, and had difficulty in breathing, so we made a 
laryngoscopic examination and found membrane below the cord. 1 was 
successful in getting a culture there, and it proved positive. She was 
given large doses of antitoxin, and within a few hours she coughed up a 
complete cast of about six rings of the trachea. She got well without any 


untoward symptoms following that 


Dr. Mittarp FF. Arspuckce, St. Louis: I would like to report a case of 
diphtheria of the bronchus which | saw a few weeks ago: 

The patient was a 2-year-old boy. Seven days before admission to thr 
hospital, after eating peanuts, he had a sudden attack of coughing and 
choking, which subsided in a few minutes, but was followed by mild 
wheezing respirations. The following day he became hoarse and began 
to have slight respiratory difficulty. lour days after the onset, there was 
constant wheezing and stridor accompanied by low grade fever. There 
were no attacks of cyanosis 

The family physician suspected foreign body and sent the patient t 
the hospital for bronchoscopy. 

Past and family history were negative. Admission physical examina 
tion revealed an anxious two-year-old white boy with laryngeal stridor, 
barking cough and slight hoarseness. Temperature 38.6, pulse 104, respir 
ation 45. The skin was clammy and subcyanotic. The pharynx was 
mildly injected. Breathing was a bit labored, inspiration being accompa 
nied by intercostal retraction and exaggerated action of the neck muscles 
In the upper lobe of the right lung breath sounds were very faint and 
there was wheezing, while the percussion note over this area was hyper 
resonant. Ejsewhere the breath sounds were normal except for slight gen 
eral obscuration by the laryngeal stridor. Remainder of the physical ex 
amination was not remarkable. Admission diagnoses were acute obstruc 
tive laryngitis and obstruction of the right upper bronchus. 

The white count was 20,000, with 55% polymorphonuclear cells. Other 
laboratory findings were not remarkable. 

Fluoroscopy of the chest revealed limited movement of the diaphragm 
on both sides, with emphysema of the right upper lobe suggesting partial 
obstruction. No foreign body was seen by fluoroscope or X-ray. 

Direct laryngoscopy revealed no membrane. The false cords were 
slightly injected, the true cords normal in appearance and function. The 
subglottic area was inflamed and edematous. 
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Bronchoscopy revealed the larynx considerably swollen aid somewhat 


difficult to enter The mucous membrane evervwhere was red and covered 


with pus in quantities sufficient to fill the bronchoscope lhe mucous 
membrane of the right upper lobe bronchus was auite swollen so. that 


the bronchus was almost occluded, and pus exuded from its narrowed 


opening No foreign body was seen. Following bronchoscopy the breath 


sounds over the right upper lobe became decidedly louder and there was 


less wheezing 

Cultures of larynx and trachea were taken and returned in twelve 
hours as positive for diphtheria fen thousand units of diphtheria ant 
toxin were given intramuscularly and 4,000 units imtravenously 

\ tracheotomy was done several hours after bronchoscopy, with im 
stunt respiratory rehet. The child then made an uneventtul recovery 
























DEAFNESS DUE TO PANCREATIC INSUFFICIENCY 
SYMPTOMATOLOGY AND TRIEXT ALENT. 





Mark J. Gorriien, M.D., 


New York. 


The deafness under consideration is that which is produced by 
poisons circulating in the blood. These toxins originate from 
some focus distant from the ear. 
In speaking of deafness of constitutional origin, or constitu 
tional deafness, one must consider its various causes. Categori 
cally, they may be presented as follows: 
Poisons and drugs taken by mouth, 
Infectious diseases, such as mumps, scarlet fever, diphtheria, 
tvphoid fever, pneumonia, influenza, tuberculosis and syphilis. 
local infections. 
Disturbances of glands of internal secretion, such as ysfune 
tion of the pituitary, thyroid, adrenal, ovary, testicle and para 
thyroid. 
Circulatory diseases such as arteriosclerosis, cardiac and renal 
(liseases. 
Metabolic diseases such as gout and, particularly, diabetes. 
Biliary dysfunction. 
Pancreatic digestive dysfunction, 
This treatise undertakes to present a study of lowering of the 
hearing capacity in cases wherein is found a disturbance of the 
secretion of the enzymes of the pancreas into the intestines. Asso 
ciated with this is frequently found a Iiliary dysfunetion. Dis 
turbances of the biliary function can exist without impairment 
of the external secretion of the pancreas, but [| am not sure that 
dissociation of the pancreatic digestive secretion can occur with 
out the biliary disturbance. Gall bladder disease is frequently 
found in conjunction with this pancreatic disturbance, as will be 
seen during the progress of the presentation. That the insular 
portion of the pancreas is involved in the process is evident by 
the occasional finding of an increase in blood sugar above the 


*From the Hard of Hearing Research Clinic, Otolaryngological Depart- 
ment, Beth Israel Hospital, New York. 
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high normal figure. Thus we find that reduction in hearing: 1s 
found in conjunction with disturbances of the function of organs 
which are of vital importance to the bodily economy, namely, the 
panereas and liver 

Phat deafness associated with the abnormal findings in the 
function of the pancreas and liver exists in no small majority of 
all forms of nonsuppurative deafness will be appreciated when 
the compilation of cases here presented is studied, 

\s the result of making audiometer readings on a large number 
of patients suffering with a variety of ailments, | find that many 
have a depreciation in acuity of hearing and sight. The loss in 
acuity of light perception was estimated by plotting the fields for 
form and color. Incidentally, | might say that Drury' was the 
first to call attention to the fact that contracted visual fields for 
form and color were encountered in cases of deafness of the non 
suppurative type. This observation was published in 1926. Gott 
heb? made some independent observations on the same subject, 
Which were published in 1928. The amount of reduction in hear 
Ing and seeing acuity was found to be dependent directly upon 
the character, severity and chronicity of the illness. The greatest 
and most constant losses in hearmyg are found in cases of dia 
betes. Next in line are diseases of the gall bladder and liver dys 
function. Tqual to this ts the hearing loss encountered in cireu 
latory diseases. Cases of hyperthyroidism are found to have 
little loss except when com] heated ly myocarditis or nephritis, 
ete. Over-action of the thyroid gland is encountered quite often 
in association with biliary dysfunction. The patients examined 
did not complain of difficulty in hearing. In some cases the loss 
of hearing was great enough to warrant this symptom, but it 
seems that the disturbances produced by the primary illness pre 
cluded a complaint about hearing difficulties. 

It has been my contention for some time that the cause of a 
large number of cases of hard of hearing is due to intestinal 
automtoxication. With this thought in mind, I* injected an ex 
tract of stool from certain cases of deafness into guinea pigs, 
using the stool of persons with normal hearing as controls, The 
preliminary report of this work has been published. In short, we 
obtained hemorrhagic and exudative lesions in the cochleze of the 
guinea pigs so treated. Such lesions were not found in the con- 
trols. As a result of this work it was natural to investigate the 


pancreatic function in cases of deafness. As you know, the ex- 
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ternal secretion of the pancreas is the most important and power- 
ful digestant that the body possesses. If the digestive capacity of 
this secretion is lowered below a certain point, the partially 
digested food will undergo bacterial decomposition and the prod 
ucts of this putrefaction may be absorbed into the blood stream 
and produce various forms and grades of poisoning. It is likely 
that the toxins affect all parts of the body, but we are more 
aware of the loss in hearing perception because it affects our 
efficiency, both economically and socially. 

We have examined the pancreatic function of 38 cases of deat 
ness. The methods used are as follows: 

The blood for chemistry was taken after starvation for over 
12 hours. The duodenal contents were removed after a period 
in which no food was taken. After the tube entered the duo 
denum, 30 cc. of 25 per cent magnesium sulphate was poured 
through the tube. .\fter 15 minutes, duodenal drainage was al 
lowed to proceed and a portion of the darkest bile stained fluid 
was submitted for examination, 

Tryptic activity was determined by estimating the amount of 
0.1 per cent casein solution that is digested by 1 ce. of duodenal 
uid exposed for 15 minutes at a temperature of 38°. Gross’ 
Method, Hawk, “Practical Physiological Chemistry,” Sth edition, 
page 194, 

Amvylolytic activity was determined by the amount of digestion 
of 1 per cent starch solution by 1 ce. of duodenal contents for 30 
minutes at 38°. Wohlgemuth: DBiochemische Zeitschrift, 9, 1, 
1908. 

Steapsin.—The activity of steapsin is estimated by determining 
the amount in milligrams of fatty acids that are formed by hydro 
lysis, using olive oil emulsion, by 1 ce. of duodenal contents. The 
fatty acid is calculated in terms of oleic acid. J. Wohlgemuth 
“Grundriss der Fermentmethoden,” pages 100-103. ( INanitz. ) 

We are aware that the methods used do not produce consistent 
and accurate figures because of certain chemical and biologic 
factors. These have been very clearly set forth by MeClure* 
et al., who has devised more accurate procedures for these esti 
mations. Unfortunately, we in New York have not the facilities 
to perform the tests as set forth by McClure. 

However, as will be shown later, we do not believe that the 
error in our figures is sufficiently great as to nullify the validity 
of the result of this investigation. 
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\s the result of the examination of the duodenal contents of 
many patients, we have established low normal figures for good 
digestion. They are for trypsin, 10 ce; for amylopsin, 20 ce., and 
for steapsin, 50 mgms. We believe that these figures are too low, 
because patients with hearing loss who exlubit higher figures 
show improvement in hearing after taking pancreatic extract. 

(of the 38 cases that show a reduction in hearing and whose 
pancreatic digestive activity has been estimated, we find that 
nine have digestive figures above the established low normal fig 
ures and 29 display figures that are below this standard, 

Out of the total of 38 cases, 7 give evidence of having dis 
eased gall bladder or biliary dysfunction, Four of these occur 


among the cases that have a pancreatic digestive figure higher 
1 


than the low normal figure and three among those whose digest 
ive activity is less than these figures. Four cases in this entire 
group have enlarged and over-active thyrords—these occur among 
the group that have a lowered pancreatic digestive capacity. 

The greatest and most consistent reduction in pancreatic diges 
tive activity occurs in the tryptic moiety, but severe losses of acti 
ity occur in the other fractions as well. For instance, there is no 
amylolytic digestion in one case, and only a= trace in another. 
Likewise there is no digestion for fats in two cases. These have 
all been examined several times, and one of these (AM. Gi.) was 
examined also by Dr. McClure, who confirmed our finding. 

In seven cases the blood sugar values were found to be above 
the high normal figure—six of these occurred among the group 
wherein the low digestive figures were encountered. In only one 
case (.\. \V.) sugar was found in the urine. 

It is evident that we have concerned ourselves with an inves- 
tigation of the integrity of the acinous and insular portions of the 
pancreas in cases of deafness. The result has been that the ma 
jority of the cases examined have a paucity of pancreatic intes- 
tinal digestion in one or more elements, and high blood sugar 
figures are occasionally encountered combined with this disso- 
ciation, 

All observers have been impressed with the fact that cases of 
nonsuppurative deafness occur in families, and there seems to be 
a hereditary predisposition to the affliction. Quite often, however, 
cases present no Iistory of a familial tendency or hereditary 
trait. Nager (1928)° finds that hereditary or familial evidence 
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occurred in 58.6 per cent of his cases. There is a great variation 
in the figures relative to the incidence of other cases in the same 
family or the history of deafness in the antecedents. It ts certain, 
however, that this occurrence is sufficiently common to claim out 
interest. 

\s was stated previously, the mest severe and constant losses 
of hearing occur in cases of diabeves. Ly comparing the above 
findings with those in diabetes, it is evident that certain cases of 
deafness and diabetes apparently have elements in common. lor 
instance, Dubnova and Izigson® claim that in diabetes the ex 
ternal as well as the internal secretory activity of the pancreas 
are impaired. Allen believes that the activities in the islands of 
Langerhans and the acinous tissue represent the result of an 
acute, subacute or chronic pancreatitis. .\lso that mild diabetes 
occurs when lesions of the pancreas are due to extension of the 
pathologic process from the biliary tract. MeCluret and Jones 
claim that a dissociation of pancreatic digestive activity, similar 
to that which is shown here, is due to various grades of inter 
stitial pancreatitis. Joslin shows that out of 2,900 cases of dia 
betes studied, 21 per cent had a familial lustory of the disease. 

The incidence of deainess associated with pancreatic dysfunc 
tion is so great that it cannot be disregarded. [ts association is 
not accidental. However, all cases of pancreatic disease do not 
go deaf. The explanation for this may be found in studying the 
difference in anatomy of various individuals. These differences 
are transmitted from parent to offspring. Polydactylitis occurs in 
families. Impacted wisdom teeth are more likely to occur in 
issues from parents whose molars were also impacted. The 
circulation of the cochlea varies in individuals. Nabeya* has 
shown that there are three types of circulation in the cochlea of 
man. In the first kind the arteria propria cochlez is practically a 
terminal vessel from its source—there being only a few minute 
arborizations between it and the arteria vestibulocochleze in the 
basal coil. A person with such a cochlear circulation 1s more 
liable to become deafened than one who lias the second kind or 
the third kind of blood supply. There is no doubt that during 
toxemia of any origin the sensitiveness of nerves is diminished, 
and when an organ is especially vulnerable greater damage will 
result. It is possible that we inherit the tvpe of circulation that 
our ancestors possessed, and this may explain the frequency of 
hereditary deafness. That hearing losses are frequently encoun- 
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tered in cases suffering with circulatory diseases is suggestive 
of a relation between auditory acuity and blood vessel integrity. 
Phis idea is further encouraged when on investigating the de- 
tailed symptoms of the cases in consideration we find that the 
tinnitus is made louder and more annoying, and that the hearing 
is less acute following coitus. Furthermore, following a_ short 
interval after awakening from sleep, the tinnitus is resumed with 
vreater force than at any other time during the day, and this lasts 
for a short time. There is no doubt that profound changes occur 
in the circulation just prior to and following sexual intercourse 
and during the transition from sleeping to waking. 

In the history of these cases we find that the hearing difficulty 
was preceded by an acute infectious disease, migraine headaches, 
vastrointestinal disturbances, or attacks of gall stone colic. Head 


1 


ache is a common complaint; it is usually bilateral and occurs 
often: at times it is accompanied by nausea and even vomit- 
ing. Occasionally patients will state that they have a feeling 
that a headache is constantly impending. Mild photophobia is a 
frequent symptom. It is painful for the patient to hear sudden 
raucous noises, particularly when applied to the ear most severely 
affected. The majority complain of slight spontaneous but  in- 
constant pain which originates in the ear and travels along the 
anterior wall of the external auditory canal and radiates in 
diminishing intensity over the side of the face directly in front 
of the ear. Some patients complain of slight pain behind the ear. 
It is most likely to be present in the worst ear. Vertigo is not 
common, but when it enters into the picture it is distressing. 
Finnitus is not always a symptom. It is, however, a frequent 
complaint. [tis more intense and has a lower note in the ear most 
affected. At times the tinnitus is made up of a combination of 
tones and noises. The tinnitus is worse on reclining, but it 1s 
more intense directly after awakening. It is augmented follow- 
ing the sexual act. The pitch of the tinnitus becomes lower and 
the intensity greater as the hearing loss increases. When the 
hearing is improved the pitch becomes higher and softer. Loss 
of hearing is not sensed until hearing loss for 512, 1024 and 2048 
I). \V. sinks below 30 units. If the high and low notes are mainly 
depressed the loss is only occasionally appreciated. The loss in 
hearing is progressive and slow—years pass before appreciable 


damage is done. In some cases the patients become deaf within 


a short time after its apparent onset. Cases have been encoun- 
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tered wherein incapacitating deafness occurred within a period 
of a few weeks. 

The appearance of the drum is the same as is seen in nonsup- 
purative deafness due to other causes. It is not characteristic. 
It may look normal, lusterless and retracted or may have areas 
of redness around the malleus and the periphery of the drum. 
The eustachian tubes are easily inflatable. The hearing may or 
may not be improved by inflation. At one sitting the hearing 1s 
hetter after inflation, and at another time the hearing is made 
worse. One ear may be improved by inflation and the other show 
a definite depreciation. By doing readings of the hearing before 
and after inflation in a large number of cases, we have concluded 
that inflation has no diagnostic significance. This also applies 
to nonsuppurative deafness in general. This does not, however, 
include cases of deafness due to adhesions and other local disease 
in the middle ear and the eustachian tube. 

The character of the hearing curve does not follow a particular 
pattern. In some cases the drop is greater in the low notes than 
in the rest of the scale. The majority of patients, however, dis- 
play a greater loss in the high notes than elsewhere. The bone 
conduction is usually shortened, but in some cases there is a 
prolongation. 

The depreciation in hearing does not progress in a straight 
line. It drops and then improves—each drop is lower than the 
previous depression. If improvement occurs, it follows the same 
scheme but in reverse order. 

Contracted visual fields for form and color, and color alone, 
are commonly found in this condition. Not all cases show such 
contraction. Some have such severe contraction that one may 
expect the patient to complain of funnel vision. No such symp- 


tom has been noted, however. 


The Wassermann reaction was found to be negative in all of 
the cases included in the chart. We do find abnormalities in the 
blood chemistry figures in these cases. The uric acid is usually 
higher than the high normal, but the figure is rarely above 5 
mgms. The calcium figures are usually abnormal. It may be 
below or above the normal standard. The significance of these 
findings is not as yet understood, 

Usually patients suffering with deafness and pancreatic dys- 
function are undernourished and underweight. In a few of the 


| 
| 
| 
| 
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cases studied the weight is normal for the height and age of the 
patient. 

The treatment of deafness due to pancreatic dysfunction is 
essentially an effort to institute proper pancreatic digestion where 
absence or deficient digestion exist. When liver dysfunction or 
eall bladder disease is also present, treatment to correct this may 
also be instituted. 


essentially the treatment consists in an effort to introduce into 
the duodenum sufficiently active pancreatic extract and in such 
quantities that it will be sufficient to digest the food completely 
in the intestine. As the result of a considerable effort, | have 
caused to be produced a glycerinated extract—suspension of 
whole fresh pancreas. The product is standardized and its diges- 
tive capacity is never less than 200 cc. fer trypsin (method of 
Gross), 500 ce. for amylopsin (method of Wohlgemuth) and 
2,500 myems. for steapsin (method of Kanitz). The ideal method 
of introducing the product into the small intestine is by means 
of the duodenal tube. Three teaspoonfuls of the extract are 
diluted with four ounces of water and the mixture is alkalinized 
with twenty grains of bicarbonate of soda. It is introduced 
directly into the duodenum at body temperature and should be 
repeated three times weekly. This method of treatment is par- 
ticularly applicable to cases that have an absence of pancreatic 
digestion in one or more elements. There is no doubt that pan 
creatic extract when given by mouth into the stomach suffers a 
depreciation through the action of the gastric juice, and, in cases 
of absolute deficiency, to obtain results the extract must reach the 
intestine unimpaired. 

In cases where there is a lowering of the pancreatic activity 
In one or more of the enzymes and not a complete loss, pan 
creatic extract when given by mouth works very well. A certain 
percentage of the pancreatic extract survives the gastric diges 
tion. The method of administration is two teaspoonfuls of pan- 
ereatic extract in one-half glass of water, three times daily, 20 
minutes or more before eating. This mixture begins to appear 
in the duodenum within 10 to 15 minutes after administration 
when taken on an empty stomach. No food should be taken be- 


tween meals or before bedtime. 


The diet should be regulated in accordance with the findings. 
When the trypsin portion is absent or lowered the amount of 
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proteins should be limited. When the other enzymes are deficient 
the foods that are digested by each should also be curtailed. 

In cases where the gall bladder or liver is also found to be 
diseased, it is advisable that a duodenal drainage be done once 
or twice weekly, using 25 per cent magnesium sulphate as a 
hepatic stimulant, and when this is finished the pancreatic ex 
tract mixture mentioned above should be instilled into the duo 
denum and before each meal the pancreatic extract should be 
given by mouth. 

This treatment should be continuous, because as soon as it Is 
interrupted any gain in hearing which resulted from the treat 
ment is quickly lost. 

lor some reason not understood, pancreatic extract is const! 
pating, and to offset this it is advisable for the patient to take 
an enema every other day and a mild cathartic once weekly. 
Strong catharcis is interdicted because it washes from the intes 
tine valuable digestive juices. Such catharcis is always followed 
by a definite hearing loss. 

Alcohol, tobacco and excessive fatigue have a deleterious effect 
on the hearing of those who are deafened. This should be 
avoided. 

In all, 23 cases have been treated, 19 of which show definite 
improvement in hearing. 

In some of the cases the gain in hearing acuity was surpris- 
ingly great. The four cases that did not show improvement are 
those whose digestive figures were either nothing for one or more 
of the enzymes, or the digestion was so slight as to be negligible. 
Treatment is now being instituted in these cases by means of 


instilling the pancreatic extract directly into the duodenum. 
REPORT OF CASES. 


Cases No. 1 to No. 8, inclusive, have not been treated with pan- 
creatic extract, because it was felt that the digestive figures were 
sufficiently high to warrant the assumption that there was not a 
deficiency. However, case No. 6 was treated experimentally with 
pancreatic extract for five months to determine whether such 
treatment would influence the hearing of a case with good diges- 
tive figures. The hearing was not improved. 

Cases Nos. 13, 16, 20, 25, 26, 32 and 33 have either received 
no treatment or the treatment has been too recent to obtain a 
result. 
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Cases Nos. 17, 18, 37 and 38 did not respond to treatment and 
are to be considered failures. All of these cases have such low 
digestive figures in one or more of the pancreatic enzymes that 
it is felt that nothing short of administration of the medicament 
directly into the duodenum will be of any service to them. 

Cases Nos. 19, 24, 34 and 35 were reported in the preliminary 
report of February, 1929." All of these patients have shown a 
consistent improvement in hearing. The reason why they have 
not been reported graphically is because during their treatment 
the author changed from the old method of testing hearing to 
the audiometer, and therefore satisfactory comparisons could not 


he made. 


Phe remaining cases are herein given with necessary details. 
In the dlustrative audiograms the solid line indicates the right 


ear, and the broken line the left 
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‘ase No. 9. Mr. H. S.) September 20, 1929; 40 vears. Has had diffi 
am in hearing since three months, particularly in the right ear. Has had 
cramps in abdomen for five years. Constantly constipated; occasional 
headaches. No history of deafness in family. Right drum is apparently 
normal, left drum thin in places and retracted. Pus can be expressed from 
both tonsils. Has thickened and deviated septum. Eve fields are normal 
Hearing is not changed by inflation. Rinne is negative on both sides, bone 
conduction is reduced on both sides. The laboratory reports the follow 
ing: Urine, negative; Wassermann, negative; sugar in blood, 82. mgems 


uric acid, 3.2 mgms.; calcium, 10.4 mgms. The digestive capacity of th 
duodenal contents shows trypsin, 17 cc.: amylopsin, 33 ec.: steapsin, 034 
mgms. The basal metabolism is —-20. N-ray of gall bladder shows evi 


dence of pericholecy stitic adhesions. 
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The patient began | to take treatment on April 4, 1930. The reason for 
the delay in treatment was because it was felt that his digestive fluid had 
sufficient power to warrant the assumption that the cause was not to be 
found in the pancreas. The result of the treatment from April 4th to 
June 16th is graphically demonstrated in the following. 
Irom the time of admission in September, 1929, to the day when treat 
ment was begun, his hearing, especially on the right side, gradually became 








PANCREATIC FUNCTION AND DEAFNESS 397 


worse. Ile iow says that since taking pancreatic extract, his digestion is 
much improved, but he is not quite sure that there is an improvement in 
hearing 


Case No. 10 Mrs. L. M February 26, 1929; 26 years Ilas had diffi 



























culty in hearmy for about 1 vears Beheves that the onset occurred 
much earlier, as this came on gradually In early childhood had searlet 
fever followed by nephritis. Has always been thin. Mother is deaf. (See 
report of Mrs. K. WK. Case No. 35.) Drums exceedingly transparent 
licaring not improved by inflation. Visual fields normal Phe laboratory 
reports the following Urine, negative; Wassermann, negative; sugar im 
Ilo, 10] 3 meyemMs. : cal 1m, 13.6 mens Phe digestive activity al the 
duodenal fluid shows trypsin, 10 ceo; amylopsin, 25 ce.; steapsin, 464 mgms 
Since taking pancreatic extract, this patient has put on weight. She 
claims a general improvement im health and in hearing 
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“ase No. 11. Mrs. A. A. March 29, 1930; 38 years. Vor the past four 
Bs. has noticed that she has difficulty in hearing, especially the low notes 
No family history of deafness. For the past one and one-half years has 
had diarrhea accompanied by occasional attacks of pain and nausea. On 
several occasions saw blood in her stool. Has lost considerable weight 
During childhood had some intestinal trouble which lasted a long time 
Phe patient is exceedingly thin, and has prolapse of both kidneys. The 
leboratory reports the following: Urine, negative; Wassermann, negative 
sugar in blood, 111 mygms.; uric acid, 12 mygms.; calerum, 15 mgms. | he 
digestive activity of the duodenal fluid shows trypsin, 10 ee.; amylopsin 
30 cce.; steapsin, 182 mygms 


Since receiving treatment this patient has put on weight, and claims 
that all of her digestive symptoms have disappeared and that she has no 
difficulty in hearing. 
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Diet and pancreatic extract prescribed. 
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Case No. 12 Mrs. H. 7 October 8, 1929: 54 vears lor past five 






























ears has had noises in the right ear, which becomes worse on reclining. 
\t times this is high pitched and at other times low Pneumonia and 
' s ° o 
typhoid fever at the age of 9 years. Nine years ago had upset of the 
mach. No history of heredity. Hearing improved upon inflation. The 
boratory reports the following Urine, negative; \Vassermann, nega- 
tive: sugar im blood, 116 myems.: uric acid, 1.3 mems.: calcium, 9.6 mems 
Phe digestive activity of the duodenal fluid shows trypsin, 14 cc.; amylop 
in, 10 ce.; steapsin, 155 mems 
Phe patient claims that the tinnitus has disappeared since she has been 
er treatin 
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Case No. 14. Mr. G. S.. October 18, 1929; 46 years. This patient does 
not know when this condition began, but for past three months has had 
marked increase and difficulty in hearing and also dizziness. At times the 
dizziness 1s so severe as to cause him to fall. Has feeling of fullness for 
a long while after eating. At times has attacks of diarrhea. One brother 
is deaf. Has diseased tonsils. Visual fields slightly contracted for color 
The laboratory reports the following: Urine, negative; Wassermann, 
negative: sugar in blood, 86 mems.; uric acid, 4.5 mems.; calcium, 7.6 
mems. Basal metabolism, +17% ; kidney function normal. lhe digestive 
activity of the duodenal fluid shows trypsin, 14 cc.; amylopsin, 7 cc.; 
steapsin, 704 mgms. X-ray of gall bladder, normal. 
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Case No. 15 Miss PI. I October 4, 1929; 24 years. lor the past three 


or four vears the patient noticed her inability to hear well; this has been 




























progressive lor the past month has had repeated headaches Hlas a 
fecling of fullness for a long time after eating. No history of heredity 
lor past two years has had watery nasal discharge; has had several nasal 
operations The drums iv retracted al ra luste rle ss Small pieces of ton 
ils can be seen on both sides. Tlearing improved upon inflation. Visual 
fields shehtly contracted for 4 or, csp clally on thre lett sicle I he lal 
oratory reports the following Urine, negative; Wassermann, negative 
sugar in blood, 82 mems.; uric acid, 3.2 myems.: calcium, 9.4 mems. The 
digestive ¢ itv of the duodenal fluid showed trypsin, 12 cc.; amylopsin, 
> eX stea 732 mems 
inne « the right side, negati 
Rinne « he left side, positive 
Bone conducti hortened 
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Case No. 21.) Mrs. F. S. February 17, 1930; 38 years. Patient noticed 
progressive loss of hearing with both ears for past eight years. During 
that period she had been troubled with her stomach, having attacks of 
omiting and constipation accompanied by headaches. Has had tinnitus 
in both ears for eight years; this stopped three years ago and now re 
appeared. Has occasional attacks of dizziness. Patient has slight) en 
largement of thyroid and tremor. Has high deviation of septum; drums 
lusterless. Hlearing slightly improved on inflation. Rinne, negative on 
both sides: bone conduction shortened on both sides. Visual fields. not 
mal. The laboratory reports the following: Urine, negative; Wasser 
mann, negative; sugar in blood, 82 mgms. The digestive capacity of the 
duodenal fluid shows trypsin, 5 ce.; amylopsin, 107 ce.. and steapsin, 396 
mgms. Basal metabolism on February 18th was -+- 189% and on February 
Zoth +1%. X-ray of gall bladder was normal 
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Case No, 22.) Miss 1. P.) November 15, 1929; 30 years. Has had diffi 


culty in hearing for past ten years, becoming progressively worse. At the 
ave of ten had diphtheria and in 1918 had influenza, which has re 
curred several times since. Has headaches previous to menstruation. At 
times has headaches that last for weeks Has attacks of dizziness. Onc 
sister is deaf. (See report of Mo PL, Case No. 4.) Hearing improved by 
flation. Form and color fields are moderately contracted. The labora 
tory reports the following: Urine, negative; Wassermann, negative; sugar 
in blood, 103.3 mems : urte acid, 28 mems.; calerum, 13 mems Phe di 


restive capacity of the duodenal thuid shows trypsin, 5 ceo; amylopsin, 89 


ce, and steapsin, 185.2 myems 
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Case No. 23. Mr. H. G. September 7, 1929; 20 vears. Patient noticed 
that he did not hear very well six months previous to this consultation 
Occasionally he has heartburn. No history of heredity. Has chronic 
pharyngitis. Pink blush can be seen through each drum. At times im 
provement can be scen upon inflation, and at other sittings it is made 
worse. The hearing test for conversation for the right side was © feet 
and on the left, 10 feet. The watch could be heard at concha on beth 
sides. Rinné was positive on both sides. He was treated by intlation b 
tween September 9, 1929, and November 18, 1929.) At times his hearing, 
particularly on the left side, was markedly improved by inflation. On 
lebruary 1, 1930, when he was put under treatment with pancreatic extract, 
his hearing for conversation was 5! feet on the right and 11 feet on the 
left ear. Since then he has consulted this office only on March 17 and 


April 7, 1930, and the two audiograms of these dates follow Phe time 
that this patient has been under treatment is entirely too short for the 
results to be of any value. 

The laboratory reports the following: Urine, negative; Wassermann, 


negative; sugar in blood, 118.6 mgms.; uric acid 1.9 mems.; calcium, 1b 
mgms. The digestive capacity of the duodenal fluid shows trypsin, 4 
amylopsin, 180 ce., and steapsin, 650 


AUDIOGRAM OF Mp. _§ cate March 17, 1950. 
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Case No. 27. Mrs. G. S. 50 years. November 8, 1929. For the past 
vear this patient has noticed increasing deafness in both ears combined 
with tinnitus and vertigo. Has had attacks of vomiting following ver 
treo. Ringing in the ear first occurs, then dizziness and from two to six 


hours later, vomiting. Has flashes before eyes, headaches seldom occur 
Has deviated septum to right, polyps in the region of the left middle tur 
binate, postnasal discharge of mucopurulent material. Tonsils diseased; 
drums Justerless. No listory of deafness in family Hearing slightly 
improved on inflation. Has extreme concentric contraction of the form 
nd color trelds Has incarcerated irts in left eve The laboratory re 
ports the following Urine, normal: Wassermann, negative: sugar in 
blood, 96 mgms. per LOO ceo; basal metabolism, +6% The digestive ca 
acity of the duodenal tliid is trypsin, 2.5 cc.; amylopsin, 125 cec., and 
steapsin 591 mems 
lhe following is a graphic record of the progress of this cas I 
ddition to the improvement in hearing, a definite improvement is show: 
oan the visual fields. Patient still complains of noises in both ears 
Case 
aupiocramor Mrs. G. 38. DATE November 6, 19 29. No 27 
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Case No. 28. Mr. J. C. November 19, 1929; 53 years. (Patient of Dr 
Samuel J. Kopetzky.) The patient's chief complaint, distortion of pitch 
and clarity of sound in left ear, for the past ten years. lor the past three 
vears this has been much worse. Has had several attacks of severe sound 
distortion since then. 

During January, 1930, following an attack of influenza, this sound dis 
tortion has been continuous. Has had trouble with his intestines and gall 
bladder since the past six years; has had periods of continuous diarrhoea 
Hlis father, paternal uncle and one brother are deaf. Patient is slightly 


improved on inflation. The bone conduction is shortened in both ears 
Rinné is positive on the right side and negative on the left Phe visual 
fields are slightly contracted for color. ‘There is blurring of the margin of 
the left optic disc, the arteries are thin and the veins are a bit fuller than 
normal. The laboratory reports the following: Urine, negative; Wasser 
mann, negative; sugar in blood, 81. mgms.; urie acid, 2.3 mgms.; calcium 
98 mgms. Basal metabolism, —6%. The digestive capacity of the duo 


denal fluid is trypsin, 2.5 ce.; amylopsin, 30 cc., and steapsin, 394 mgms 
The X-ray of the gall bladder with dye shows normal filling and emptying 

This patient has been taking treatment of duodenal drainage and admin 
istration of pancreatic extract by duodenal tube intermittently since his 
discharge from the hospital on the 23rd of November, 1929 
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Case No, 29.) Mr. G. Me. February 26, 1930; 48 vears. Has had deaf 
ness, both ears, since the age of 10, the hearing remaining stationary for 
thirty years, then became worse. Recently has had ringing in ears. At 
the age of 13 had diphtheria. Has been under treatment for duodenal 
ulcers for the past eight years During the last vear has had occasional 
discomfort four to five hours after eating. bor a short time previous to 
this consultation has had a discharge from the left ear. Mother deat at 
the age of 50.) Brother stone deaf for forty years. Right drum has not 
mal appearance, left drum retracted, and from a small perforation in the 


posterior imferior quadrant serosanguinous fluid is seen to exude Tor 
sillar stumps in both fossac Phe hearing of the right ear was improved 
upon inflation, and the left ear made worse. The laboratory reports the 
following: Urine, negative; Wassermann, negative: sugar in blood, 103.3 
mems.; uric acid, 28 mems.; calcium, 17 mems The digestive activity 
of the duodenal thuid shows trypsin, 2.5 cc.; amylopsin, 83.3 e¢.; steapsin, 
108 ce 
Case 
avoiocramor Mr. G. Mc oate February g6, 193Ga 





20 
19 


nNomMAL 


nearine De O 


MaeTer ween 














> 
» 
z 
z 
z > 
< z 
the 
12 -@4 
9235 @ 
235 2 
ote @ 
<o92 @ 
r< a 
2°% § 
-~26 4 
$oz 9 
Gau 2 
se § 
eh - 
+e 
<23 
728 
Diet and pancreatic extract prescribed. 
auoiocramor MI. G. Mc pate. June 18, 1930 19 No 
NORMAL 
OTe? ad 
z¢ 
Ie 
aes 
ad 
ie oe 
. é 
2° z 
o« > 
«< z 
28 £ 
oo 2 
233 2 
sfc w 
<77 @ 
«.5 g 
2733 
$92 9 
23 2 
“7 ¢ 
a = 
—- = 
<23 
-e¢ 
zfs 
iro 





PITCH Cc, Cc c e i 


























408 MARK J. GOTTLIEB 


Case No. 30. M. G.; 43 years. For about one year prior to April, 1929, 
the patient noticed that he had a sensation of fullness for a long time after 
eating, and that he was becoming habitually constipated. In November, 
1929, he suddenly developed a tinnitus of the right ear which would dis 
appear during the day and reappear on reclining \t times there were 
faint suggestions of tinnitus in the left ear. On April 5, 1929, his hearing 
was examined by Dr. Ralph Almour, giving the following record: 
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May 21, 1929, the duodenal contents were examined and showed: Tryp 
sin, a trace; amylopsin, 75 cc., and steapsin, 0 


May 24, 1929, the duodenal contents gave the following result: Trypsin, 
2.5 cc.; amylopsin, 50 ce., and steapsin, a faint trace. 
lhe laboratory report is as follows: Urine, negative; Wassermann, 


negative; sugar in blood, 82.4 mgms.; uric acid, 1.6 mgms; calcium, 
7.4 mgms 

Treatment was started by taking pancreatic extract by duodenal tube, 
three times weekly, and a limitation of proteims and fats in the diet. This 
was continued until August 12, 1929, when the following audiogram was 
obtained: 
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from that time until April 22, 1930, pancreatic extract was taken by 
mouth with the result that there was a definite depreciation of hearing as 


7 


shown in the follown 2 record 


or M. G. pate ApFil 29, 1930. ,, 
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No panicreat extract was taken between \pril 22 and April 29 i 


\pril 28th this patient consulted Dr. Charles W. McClure of Boston, who 


btained a specimen of is duodenal contents with the following result 


Irypsin, 2.5 ce.; amylopsin, 4.2 ce.; steapsin, 0 
Dr. McClure performs these tests in a different manner than that which 
is indicated in the body of this paper. His norms are: Trypsin, 2 mgms 


up; amylopsin, 1 mgms. up; steapsin, 1 ce. up 


While the tube was in situ and after a specimen had been obtained for 
examination, two teaspoonfuls of pancreatic extract was taken iio the 
stomach This was done for the purpose of determining how much ut 
impaired pancreatic extract reaches the intestine when taken by mouth 


he collection was obtained at two intervals of one-half hour each afte 





the emulsion was administered. The result of the first half-hour period 
is as follows Prypsin, 1.8 mgms.; amylopsin, 1.6 mygms.; steapsin, 1.1 
lhe result of the second half-hour period is as follows Trypsin, 2.5 


5 myems.; steapsin, 0.2 ce 


») 


mgms.; amylopsin, 


Vhis indicates that some of the pancreatic extract when taken by mouth 
does arrive in the duodenum in an active form, but it appears that in 
this case the amount necessary to replace the deficiency was not enough 
when taken by mouth 


Dr. McClure also reported on the examination of other items in the 
duodenal fluid which are of importance in determining the function of the 
liliary system. The result is here given: 


kurfurol no. 28 (normal no. 80-100). 

Cholestrol 29.5 (normal 30 mgms.). 

\lcohol insoluble pigment 0.7 (normal 7 mgms.) 
\icohol soluble pigment 5.0 (normal 8 mgms.). 
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Dr. McClure’s opinion is that this patient is suffering with a pancreatic 
insufficiency which is related to a demonstrated hepatic dysfunction. Sinee 
this examination this patient has been taking pancreatic extract by mouth, 


and is also having a weekly gall bladder drainage, and twice weekly pan 
creatic extract is instilled directly into the duodenum with the result that 
the following audiogram is presented, showing an improvement over the 
hearing of April 29th, 1930: 
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The visual fields were examined on May 7, 1930, and showed a slight 
contraction for color, especially on the right side 

This represents an early case and suggests that the digestive insufficiency 
precedes the beginning of the hearing ioss. 





Ahrens 


emer 


SE ent pe een 


es ee som 


2 a ne eeaiR 


PANCREATIC FUNCTION AND DEAFNESS 411 


Case No. 31 Mrs. S. RR. November 6, 1929; 39 vears This patient 
had influenza nine years ago. Since then has had a progressive loss in 
hearing Has tinnitus in right ear Two years ago was operated upon 
hor gall stones \t present bowels regular, appetite good Hearing 1m- 


Prove dl shivl 
cXNamibation 
ondition 


tly upon inflation No history of deafness in family lhe 


of the nose, throat 


The form and color fie 
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Case No. 36. Miss Ff. F. January 6, 1930; 25 vears. For the past four 
years has had difficulty in hearing, accompanied by tinnitus. Has sever 
frontal headaches. Has had nasal discharge for past four years. Has 
had oceasional food regurgitation. Slght contraction of form and colo: 
fields were found. Hearing not improved upon inflation. The laboratory 





reports the following: Urine, negative; Wassermann, negative; sugar in 
blood, 83 mgms. per 100 ce.; basal metabolism, 12%. The digestive ca 
pacity of the duodenal fluid is trypsin, 1 cc.; amylopsin, 62!4 ce, and 


steapsin, 220 mgms. The X-ray of the gall bladder with dye suggests a 
pathological 5 gall bladder 
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CONCLUSIONS, 


Pancreatic insufficiency is encountered in a large percentage 
of cases of nonsuppurative deafness. Deafness is often en 
countered in patients suffering with gall bladder disease. Pan 
creatic insufficiency and hepatic dysfunction are at times asso 
ciated. Pancreatic insufficiency does not always coexist with he 
patic dysfunction or biliary disease. That deafness is definitely 
due to the pancreatic insufficiency is demonstrated by the fact 
that under suitable replacement therapy the hearing improves, 
and when the treatment is discontinued the hearing deteriorates 
No matter how profound the deafness, if it is due to pancreatic 
insufficieney it can be improved. 

| desire to express my gratitude to the friend and counselor 


who has given me financial aid to pursue these investigations 
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DISCUSSION 


Dr. Sameer J. Koperzky, New York City This work of Gottlieb is 
presented to you as a piece of serious research work, a series of observa 
tions in a type of deafness with the results as given in his paper in the 
Presession Volume \ certain degree of corroboration is furnished in ihe 
communication of Dr. Drury, another reliable observer, but who observed 


his cases from an entirely different angle than the approach taken by Dh 
Gottheb 

Stacy Guild of Johns Honkins University has recently shown the rela 
tionship in cases of deafness upon examination histologically and by the 
audiometer, of the cochlea to the functioning membrane. Tle shows au 
diometer curves that are similar to those shown by Dr. Gotthed, and 
proves nerve destruction in special areas. /ft ts logical to conclude that 
the giving of any pancreatic ferment would replace tissue whose function 


has been destroyed by fibrosis or cicatrization, but the cases submitted by 
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Dr. Gottheb are those of a much earlier stage—they are all early cases 
All deafness does not fall into this one group, nor in the group of deti 
ciency diseases, but all types have a common symptom—a degree of deat 
ness, and this work at this stage of its development is presented to you 
because of the rather hopeless character of our therapy for these unfor 
tunates later in the course of thar lesions, because when a case then comes 
within the category, within the limits of those submitted by Dr. Gotthieb, 
perhaps it is not totally hopeless, but with this test of the pancreatic fer 
ments at least we will be able to place the case in one of the groups and 
thereby give it something that may help. 

| reiterate, the work is presented at this stage because enough expe 
rience has been accumulated to warrant your trying it and making your 
own experience. | distinetly reiterate that this is no cure for deafness. It 
is only an observation upon a small number of cases. The work should 
be checked by other observers. At present it is only a preliminary pres 


entation. 


Dr. FE. M. Josepusox, New York City: We should hail this paper as 
one of the group now growing in number that treat of chromite progressive 
deafness as a disease of a human organism rather than as a disease of an 
isolated organ 

When we begin to discuss the physiology of the external secretions we 
enter into fields unknown and unexplored. We tind that research workers 
in the field of gastroenterology, including McClure, have found it impos 
sible to establish normal figures for either the timing sequence, the rate 
or the quantity of pancreatic enzyme secretion, for it is extremely difficult 
to establish controls in this work and the variations are from zero to as 
high as 600 times the low figure, in the course of prolonged examination 
of a single case, according to MeClure. Tle points out that the very intro 
duction of the duodenal tube introduces a margin of error, as does the 
consequent intermittent passing of gastric secretions into the duodenum 
about the tube. It has been fairly conclusively proved, however, that the 
latent period is at least 45 minutes instead of the 15 minutes used by 
Dr. Gottheb. According to the work of Dr. Hirschberg, published in the 
1928 Archiv. f. Verdauungskrankheiten, the magnesium sulphate solution 
which Dr. Gottlieb introduces into the duodenum produces an enormous 
error both by alteration of the nature of the enzymes and by the inhibitory 


action which the magnesium sulphate has upon the enzyme action 


Dr. Gottlieb appreciates the unreliability of his method when he states: 
“We are aware that the methods used do not produce consistent results 
and accurate figures because of certain chemical and biologic facts.” We 
fully agree with him. The margin of error in his tests for pancreatic 
enzymes are so large as to make any conclusions based upon them utterly 
unreliable. 

Were Dr. Gottlieb’s data free of these objections there would still be 
considerable doubt as to the etiologic relationship between pancreatic 
enzyme activity and deafness. Dr. Gottlieb points out that not all cases 
of pancreatic disease are deaf; also that many cases of chronic progressive 
deafness have what he interprets as normal amounts of enzymes, and that 
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a large proportion of the cases deficient in enzymes in his estimate do not 
respond even to his inconvenient mode of therapy 
\s for the results which he obtains, it can hardly be agreed, however, 
that the amount of temporary hearing change which he secures is any 
greater than the normal variations of hearing in these cases. We all know 
that on some days the patients will come into our offices complaining 
bitterly, and on other days they will state that their hearing is improved, 
Without any treatment. Some of the factors which influence the variations 
if hearing which are so characteristic of chronic progressive deafness 
are the following 
1 Variations in barometric pressure \ normal climatic change of 


half inch of mercury often gives over ten decibels change in hearing. 


2. Variations in temperature may give variations of twenty decibels or 
more Irrigations of hot water and hot air have been used with good 
temporary results by Pugnat and myself 


3. Variations in psychic state may account for as much as forty decibels 
hange in hearing; which introduces a topic which | can only hurriedly 
ilude to here, the anxiety neurosis and sympathicotonia which character- 

many cases of chromic progressive deafness 

4. Posture changes and fatigue, which result in changes in hearing as 
well as in tinnitu | might state that my detailed studies on tinnitus, by 
he use of masking effects, which enable determination of both pitch and 

tensity, disagree with Dr. Gottheb’s conclusions 
5. Cardiac insufficiency induces changes in hearing of the type attrib- 
ane Phes. clear up under digitalization and other 
therapy, with hearing changes ranging to thirty decibels or more, and 
ot infrequently restoration to normal. | have been able to observe direct- 


j } 
| 


vy with the ear microscope the improvement of the ear drum circulation 


\s indicative of the potential variability of hearing in these cases, | 
vill mention a condition which wall shortly be deseribed in the literature 
here has hitherto been unrecognized a type of deafness due to reflex 
spasm of the muscles of the auditory accommodative mechanism of the 
middle ear, which is not infrequently found in chronic progressive deaf- 
ness and which accounts for failure of relief of drum retraction in the 
absence of eustachian tube blockage and adhesions. It is associated with 
deatness particularly, of the low tones, often as high as thirty decibels 
in extent. Some or all of the defect is remedied rapidly by galvaniza- 
tion in these case \liss A. A. case 11, represents the type of audio- 
metric curve which ts found in retlex spastic deafness 
Digestive disturbances, usually constipation, are found in a high per- 
centage of the cases of c. p. d. We all know that the feces of a putre- 
active constipation are more toxic than the normal, and there is no rea 
son why they should not be more toxic in their effect on the guinea 
pig, which Dr. Gottheb has shown to be true. When the constipation 
is relieved, the hearing usually improves often fully as much as in the 
cases here presented. | have found that administration of digest ferments, 
such as enteric pills of trypsin, papaine and caroid and others may or 
may not result in relief of constipation. My results with enzyme therapy 
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have been no better than is obtainable by treatment of the constipation 

Evidence is accumulating that the digestive disturbances of chront 
progressive deafness as well as the inciting factor in the deafness are both 
the effect of disturbance of the nervous system, central, sympathetic and 
parasympathetic; that is sympathocotonia and vasotonia that) predom 
inates. There is reason to believe that treatment or ablation of the supe 
rior sympathetic and carotid nerve ganglia may give excellent results in 
these cases. 

Case No. 27 could readily be suspected to be of cerebral origin. May 
I ask Dr. Gottlieb what were the blood pressure and the neurologic find 


ings in this case? Also whether he has run any control cases under his 


regime of enema and mild catharsis without enzyme? It has been my 
experience that the results are fully as satisfactory as those which he 
describes 

Dr. Mark J. Gortiien, closing: In regard to what Dr. Kopetzky said 
about the destruction of nerve tissues in progressive deafness, there is no 
doubt from my experience in treating some of these cases that there is 
some improvement. Beyond that improvement, however, it 1s utterly im 
possible to obtain a more favorable result. It is likely that fibrous tissue 
has replaced the essential elements which convey hearing impulses to thi 
brain, and it is possible also that the work which Dr. Kopetzky mentioned 
will substantiate that as time goes on 

Regarding what Dr. Josephson has said, | will not say anything about 
the parts of his discussion which have nothing to do with my presenta 
tion. That would involve too much and as it is not relevant it might 
raise a great deal of question. However, | do want to say this, that one 
must have more than a theoretical acquaintance with the subject) before 
one enters into a discussion such as Dr. Josephson presented. lor instance, 
you cannot give medicines such as enzymes by mouth indiscriminately and 
expect to get results. You must know first whether the patient's deafness 
is due to pancreatic insufficiency. There must be a differential diagnosis 
made in every case. Furthermore, the preparations which Dr. Josephson 
mentioned are utterly useless. Pancreatic extract must be given in large 
quantities and it must be powerful. Otherwise it is of no use. Weather 
conditions make no difference in the hearing tests of these cases 

Regarding the case about which Dr. Josephson raises the question that 
it may be one of brain tumor, | would say that every known clinical and 
laboratory test was done, and these disclosed no evidence of intracranial 


neoplasm. 
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THE BESREDKA THEORY OF IMMUNITY AND ITS 
POSSIBLE APPLICATION IN OTOLARYNGOLOGY. 


FRANK J. Novak, Jr., M. D., 
CHICAGO, 


The title of this paper originally included the relation of the 
reticuloendothelial system and the Besredka theory. Upon fur- 
ther consideration it was thought more expedient to contract the 
subject, limiting it to a presentation of the theory alone with 
some of its implications, reserving consideration of the extended 
subject for another paper or, if it is desired, to consider it 
briefly in the closing discussion, 

\ new concept of immunity was presented by Professor A. 
Besredka of the Pasteur Institute about three years ago. I.xcept- 
ing the men who are actively engaged in immunologic studies 
there has been little, if any, interest in Besredka’s work ‘in this 
country. Clinical application and investigation of this new theory 
have been neglected almost completely except in France and in 
some of the other European countries. In America, Besredka’s 
revolutionary idea of immunity has engaged the academic inter- 
est of such investigators as Cannon of the University of Chicago, 
and Frederick P. Gay of Columbia University. 

My purpose in presenting this paper is to try to stimulate 
clinical interest in this new conception of the mechanism of the 
immune reaction. [| do not propose to give my clinical experi- 
ence because it is too limited to bear any weight. 

The early bacteriologists predicted that the future physician 
would be an immunologist. Today the average otolaryngologist 
is very skeptical about the value of the various immunologic 
practices which are available in the management of the ordinary 
head cold. Vaccine therapy for infections of the upper respira- 
tory tract is generally regarded as of doubtful value. Desredka 
proposes a modification in the preparation of vaccine and gives 
a radically new method of administering it. I shall try to pre- 
sent a brief outline of this work without presuming to endorse 
or to criticise it. 

The first in the list (chronologically) of the pathogenic bac- 
teria was the anthrax bacillus. In the year 1850 Davaine observed 
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the presence of small filiform, nonmotile bodies in the blood of 
a sheep dead of anthrax. Ile believed that these “filiform 
infusoria’” caused the disease, anthrax. He did an enormous 
amount of experimental work to prove that the anthrax bacillus 
was the specific cause of anthrax. His work, however, was not 
accepted until twenty-seven years later. In 1881 Pasteur made 
his memorable experiment on 24 sheep, 6 cows and one goat. 
These animals were vaccinated against anthrax. Then all of 
the animals were inoculated with a virulent culture of anthrax. 
None of the animals succumbed. Since that time it has been 
learned, however, that vaccination of the large animals produces 
solid immunity in only a relatively small percentage. The vac 
cination is not unattended by considerable danger to the life of 
the animal. Moreover, it is known to every laboratory worker 
that it is impossible to produce immunity in the small laboratory 
animals, particularly in the guinea pig. It is axiomatic that a 
guinea pig whi-h comes in contact with anthrax is already a 
dead guinea pig. 

Besredka, studying anthrax, found that a guinea pig whose 
skin was desensitized by applying a wet compress of an anthrax 
filtrate to the roughly shaven skin of the belly could receive a 
dose of live, virulent anthrax bacilli with total impunity. — In 
other words, by immunizing the skin of a guinea pig the whole 
animal becomes solidly immune to anthrax. The injection of 
either vaccine or filtrate into the blood, subcutaneously, intra 
muscularly, or giving it by mouth, fails to produce immunity 
to anthrax in the guinea pig, but injecting a dose of anthrax 
filtrate intradermally confers upon the animal a solid immunity. 
A wet compress appears to be as efficient as the injection, pro 
vided the skin is roughly shaved, producing a slight abrasion of 
the skin. In rabbits immunized by LBesredka’s method a dose 
of virulent organisms, three thousand times the minimum lethal 
dose, failed to kill the animal. 

In order to prove that the skin of a guinea pig must be infected 
with the anthrax bacillus in order to produce the disease, the 
following experiment was done. Some method of introducing 
the organisms into the animal without contaminating the skin, 
had to be employed. Injection through the skin does not pre- 
clude the possibility of contamination of the skin with the needle. 
Pletz used glass, gelatine, and collodion capsules, which were 
filled with virulent cultures of anthrax bacilli. These were 
imbedded subcutaneously through a small incision which was 
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allowed to heal. These capsules were then broken, liberating 
che live cultures in the subcutaneous tissues. ‘The animal suffered 
no harm, The organisms became “inoffensive when they came 
in contact with the subcutaneous tissue, and isolated from the 
skin.” Tlowever, the organisms that remained in the unbroken 


capsules did not become attenuated even after six days. 


Besredka believes that he has shown that in the guinea pig 
it is necessary to infect the skin with the anthrax bacillus in 
order to produce anthrax. Secondly, that the buccal, pharyngeal 
and gastrointestinal mucosa is impervious to this bacterium, pro 


vided the mucosa is not injured by a sharp object. In other 


words, the organism does not penetrate an intact mucosa, An 
thrax then is a skin infection per se. All previous efforts to 
immunize a guinea pig to anthrax have been futile. Injection 


of the skin itself with a filtrate of an anthrax culture produces 


a general solid immunity. 


This method of immunization received a searching trial in 
Syria in 1923.) The French cavalry patrolling the wheat fields 
suffered an alarming loss of horses from anthrax. ‘The Pasteur 
method of vaccination proved dangerous and was given up. 
(pon using intradermal vaccination of the filtrates the average 
mortality among the animals was reduced about twenty times. 
\ltogether about nine thousand horses and mules were vaccin 
ated. The director of the veterinary service called this “a suc- 
cess without precedent in the history in antianthrax vaccination 
in horses.” 

In 1923 the commission on epidemics of the League of Na 
tions was confronted with an epidemic of bacillary dysentery 
among the thirty thousand refugees in Greece. The tissue in- 
volved being the gastrointestinal mucosa, an attempt was made 
at vaccination of this tissue by Besredka’s method, using a fil- 
trate of cultures of the Shiga Bacillus. The filtrate was in- 
gested. In one group of seven hundred the epidemic stopped 
“abruptly and completely,” upon vaccination of the entire group. 
Three hundred and forty individuals arrived at Nokinia, where 
an epidemic was raging. The new arrivals were vaccinated and 
although they drank the same water as the rest of the camp, 
among the vaccinated individuals no dysentery appeared. At 
the camp of Kokinia four hundred cases of dysentery occurred 
among 4800 refugees. ‘Two-thirds of the 4800 were vaccinated. 


In this vaccinated group the epidemic stopped immediately and 
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completely. In the unvaccinated group the epidemic continued for 
many months. 

In a paper entitled “Intradermal Injections of Gonococcal 
Bouillon Filtrate,” Corbus and O’Connor say, “in the treatment 
of eight women with gonorrheal endocervicitis, four of whom 
originally presented themselves with salpingitis,—all the tubal 
symptoms subsided promptly after their first injection and three 
were gonococcus-free after four weeks. In three young girls 
with vulvovaginitis of specific origin the results were equally 
promising. Thirty-seven men have been or are under controlled 
treatment by this method. Nine are apparently cured after no 
other type of treatment, systemic or local, but must be kept 
under observation for several more months to satisfy the most 
rigid requirements. 

Now turning to the matter of the staphylococcus and_ the 
streptococcus we find that these organisms have a very low anti- 
genic value. It accounts for the inefficacy of staphylococcus and 
streptococcus vaccines. Comparing these two organisms with the 
anthrax bacillus Besredka says “they have, however, one char- 
acteristic in common, and that is a negative one; namely, their 
inability to serve as antigens. Besredka says that a filtrate of 
a streptococcus and staphylococcus culture, which has been 
heated will, when injected into the skin of an animal or man, 
produce immunity which is specific against these two organisms. 
Ile cited much experimental work and refers to a considerable 
amount of clinical work in support of his statement. 


Concerning the theoretical basis for local immunization 
Besredka quotes Pasteur on scientific theories in general when 
he refers to them as “the illusions of the experimentor, which 
serve as a guide, and which gradually fade as we travel along 
the road.” In the first place the filtrate consists of the medium 
in which the organisms have been grown; usually broth or broth 
serum. The living organisms are filtered out. Now if the fil- 
trate is reinnoculated the bacteria will grow but sparingly. After 
the second filtration a further effort to innoculate the medium 
fails. The organisms remain viable but do not grow. This sec- 
ond filtrate contains two substances. One is toxic and ther- 
molabile, and the other is nontoxic, and thermostabile. The fil- 
trate is now heated at 100° Centigrade. This heating destroys 
the first or toxic thermolabile substance, which Besredka calls 
virus. The remaining, thermostabile substance, he calls anti- 
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virus. ‘The filtrate is now ready for use either as wet dressing 
or for intradermal injection. 

There are two general theories of immunity, the humoral 
theory, and the cellular theory. It is clearly not within the 
province of this paper to enter upon a discussion of these theories 
except as the latter differs from the former in a few salient 
particulars. Lesredka believes that antibodies have but a sub- 
ordinate part in the immune reaction. They are the digestion 
products of the interaction between bacteria and phagocytes. 
When a tissue like the skin reacts with an organism like the 
anthrax bacillus it does so because the skin cells are sensitive 
to that particular organism, or some of its products. The appli- 
cation of the filtrate or antivirus, as Besredka calls it, to the 
skin satisfies this affinity. To put it in other words it desensi- 
tizes the normally receptive cells of the skin. Now following 
this desensitization, when a living culture of anthrax is inocu- 
lated into the skin, the cells being no longer sensitive, there is 
no reaction between the invader and the host and consequently 
there is no reaction of inflammation. The anthrax bacillus is 
forced into the role of a saprophite and is promptly phagocytosed 
largely by the macrophages of the reticuloendothelial system, as 
Cannon of the University of Chicago has shown, The immune 
bodies which are found in the blood are considered by Besredka 
merely as by-products of the immune reaction. He cites the 
fact that in certain diseases to which the individual succumbs a 
large quantity of immune bodies are found, and again in other 
diseases which the individual survives there is an almost total 
absence of immune bodies in the blood. Therefore, if the mechan- 
ism of immunity is due to the formation of immune bodies the 
two observations mentioned above are inexplicable. It more 
easily satisfies logical requirements to assume as Besredka does 
that the immune bodies are but an incidental product, and that 
their presence or absence, increase or decrease, does not in any 
Way indicate the presence of or the degree of immunity of an 
individual. 


CONCLUSIONS, 


The experience of laryngologists with the various vaccines 
in the treatment of infections of the upper respiratory tract has 
been unsatisfactory. At the Pasteur Institute under Besredka 
a new conception of immunity has been worked out. It has 
had an extensive trial in Europe, both in the laboratory and in 
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the clinic. It deserves extensive clinical investigation here, and 
I do not know of a more suitable body for that purpose than 
the Academy. I recommend a careful reading of two books |y 
Besredka: “Local Immunization—Specific Dressings” and “Im 
munity and Infectious Disease,” both published by the Williams 
and Wilkins Company. 

30 N. MicuiGAn AVENUE. 


DISCUSSION, 


Dr. Austin A. Haypen, Chicago: I think the Academy is to be con 
gratulated on having this important subject brought to it im such a co 
cise and skillful fashion. As Dr. Novak has said, the experience ot 
otologists in general has not been very favorable to various vaccine thera 
pies. The very interesting clinical data that he has cited in regard t 
anthrax, its being purely and exclusively a skin disease, recalls to our 
mind the fact that other organisms have specific infectious properties 
for specific tissues. The gonococcus, for instance, attacks only the mucosa 
of the urogenital tract and the eye, but unlike anthrax, its virulence 
is not in any way attenuated, at least no experimental work has beet 
done on the attenuation of this organism as has been done in the cas 
of anthrax. I presume the fact that the skin does react under cireum 
stances and under other circumstances does not, is due to the slowness 
of the infection, or to the absence of infectious products, so that seart 
fying the skin may produce a localized immunity which protects the 
organ from actual infection by the organism 

This field certain presents a very interesting speculative future for this 
type of therapy, and I presume it is not a far stretch of the tmagina 
tion to see the application of this therapy to the ordinary head colds 
and sinus infections and, as Dr. Novak told me yesterday, perhaps to 
infections of the lungs and to intra-abdominal infections, with the possi 
bility of immunizing the peritoneum and the pleural cavity. If any such 
thing does occur, the Academy will have been particularly fortunate 1 
having one of the very first presentations of the subject made before this 
body. 

Never having used this method I have little personal knowledge of 
the procedure, but Dr. Novak's presentation of the question interests me 
profoundly. 

Dr. JosePH Cc. BEC kK, Chicago: I am glad to hear Dr Novak present 
this subject. I have had some experience with it and I think it is going 
to prove of considerable value. As I look back a number of years ago 
I remember that Dr. Harold Hays mentioned something about the way 
he used dry bacteria locally. It seems that it is only right that we should 
remember that such a method has previously been used by a member 
of this Academy. 

But I know so little about the subject, and there is a man here who 
knows so much, that I would like to hear from him—Prof. Lloyd Arnold, 
of the University of Illinois. 
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Pror. Liroyvp ArNnoip, University of Ilinois: | think I can probably 
conserve time by asking myself a few questions that you probably have 


Ives, and Jet that count for discussion 


asked Voursc 
lorst, what is the Besredka antivirus? How does it differ from the 
vaccines with which we are familiar ? 
Second, what is the relationship between this Besredka antivirus and 
d'tlerelle’s bacteriophage ; Both substances have been applied to the 
Ipper respiratory tract under various conditions 


lirst, the Besredka antivirus is practically a five to eight-day old 


culture. It is passed through a bacterial filter to remove all of the viable 
bacteria There are a great many things taking place in old culture 
Some of the bacteria that are destroyed are dissolved, some die because 
f by-products of metabolism or acidity of the culture. Besredka does 
tt use sugar so the cultures remain acid. The most of them undergo 


lestruction in a period of four or five days 


d’Herelle’s bacteriophage is a much more complicated substance. He 


considered he had discovered a substance which passed through the bacte- 
filter that was a virus. It caused the condition of bacteriuria. — It 
wa pathologic virus that caused the dissolution or death of the bac- 
eria 
\s a result of our work for approximately eleven years we have con- 


luded that this substance that dissolves the bacteria is a ferment. It 
breaks the cell and liberates bacterial proteins in solution. We do not 
know that the bactertophage itself has any curative value whatever. We 
e been unable to separate bacteriophage, the lytic agent, from the 
terial protems The lytic agent 1s just a scientific curiosity. 

he second question: What is the relationship between Besredka’s 


ntivirus and d'Herelle’s bacteriophage? The two are close together; 


re bacterial proteins. | think the clinical results are due to specific 
bacterial protein therapy [here is nothing new about it. Besredka’s 
work on anthrax was very interesting, it was the best piece of work 


he did. The work upon the staphylococcus and streptococcus is far from 
convincing. We are now beginning to realize that we have other types 
of socalled vaceines than those we usually produce by growing cultures 
and destroying the reproductive power of the bacteria by heat or some 
chemical agent. We now have two other means of producing substances 
that render soluble bacterial proteins. One is by autolysis, and the other 
is the use of d‘Herelle’s principle, using a ferment and growing a cul- 
ure lhe culture will be dissolved in six to eight hours. Then we 


have a bacterial protein suspension of young bacteria. The only difference 


wtween these two substances is that the Besredka method produces auto 
Ivsis causing a liberation of ferment inside the bacteria itself. With the 
Ullerelle method we have a ferment that dissolves the bacteria during 
their growing stage 

Phe application of these to the mucous membrane or skin presents many 
points of interest. We are now finding that these dissolved bacterial 
proteins can pass through the skin and also through the mucous mem- 
brane surface. I think that is a step forward and undoubtedly presents 
some phases that have great possibilities. Irom a scientific standpoint 
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we have been working with the two substances a good deal. Our old 
type of vaccine probably was wrong in that we changed the proteins by 
heating it or adding various things to it. Here we have two types ot 
protein from bacteria, one by Besredka on autogenous lines, and_ the 
other by d’Herelle on ferment lines. We do not add anything to cithet 


of these. The two will possibly remain what we might call ideal vaccines 


Dr. A. W. Morse, Butte, Montana: Besredka’s work was brought t 
my attention by Dr. John X. Newman, bacteriologist, of Butte, who pre 
pared for me an autogenous antivirus according to Besredka for three 


or four chronic, resistant cases. Two cases which showed the most 
improvement I cannot report here as they were chrome recurring con 
junctivitis with blepharitis marginalis. lhe case | wish to report wa 
one of double antrum infection of long standing \dequate openings 


under the lower turbinates had been made, and for two years there 
were times of intensive local treatment, and periods of no treatment 
There was always some discharge, at times profuse. The infection was 
mixed, staphylococcus and streptococcus predominating. Autogenous anti 
virus according to Besredka was made and used locally for six monthis, 
first daily, then every second day, and then at intervals. It did mor 
than any other treatment to control the discharge; it shortened the exacet 
bations, but it did not affect a cure. Because of beginning bronchitis and 
choroiditis it was necessary to do a double Caldwell-Luc operation with 
entire removal of the infected mucous membrane 

Dr. RAatpw A. FENTON, Portland, Oregon: It is to be hoped that 
Dr. Novak will continue his research toward the basic factor in immunity 
the reticuloendothelial defense, which he suggested at the 1927 meeting 

Besredka’s epochal contributions, so vital in the control of dysenteric 
diseases, have not thus far advanced from the stage of controversy 
respecting immunity to the streptococcus. Harold Hays’ work, following 
Besredka’s, in 1925, on the local use of mass cultures, has remained 
unstabilized, with certain elements of danger. 

Surface exposure to vaccinating substance is of course iffipracticabl 
within the nasal accessory sinuses, especially where bacteria have pene 
trated below the edematous surface. The bloodstream, and the leukocytes 
entering each remote capillary with its enveloping histocytes, must hold 
the key to this riddle). Some common factor in immunity—perhaps the 
socalled “reticulia” secured by Charlton of Pasadena from the omentum 
of the pig—certainly some factor excited by alien protein therapy as 
well as specific vaccines—awaits the further industry of the bacteriologist 
and of the philosophic clinician like Dr. Novak. 

Dr. FRANK J. Novak, closing: I wish to thank the gentlemen who 
discussed the paper. 

Dr. Hayden mentioned the gonococcus. Dr. B. C. Corbus has done 
a great deal of work on the gonococcus and an antivirus filtrate and has 
reported twenty or twenty-five cases which he has observed in which 
he has secured brilliant clinical results. 

Dr. Fenton mentioned the reticuloerndothelial system, and that brings 
up immediately the crux of the whole situation. What is the mechanism 
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of this thing, what does the socalled virus form from, what are the 
mechanics of it? 

In the first place the reticuloendothelial cells should be called histo 
cytes because they are not endothelial in origin, and are concentrated 
in the greatest bulk in the spleen, liver, and the Ivmph glands. They 
are also observable nn the skin anal around the blood vessels The histo 
evtes are derived trom the lymphocytes. Maximow shows that the devel 
opment of the histoeyte is always a late condition. lirst we have in 
the germinal center of the lymph node, the lymphocyte Later thes 
Iyvmphoeytes migrate to the periphery of the germinal zone and becom 
the small lymphocytes that we see Vhese small Iymphoeytes under propes 
stimulation develop into monocytes, and monocytes under proper stimu 
ation develop into histocytes Of course there is) some controversy 
whether this chain of development is an actual fact Phe histocyte 1s 
a fixed cell in the tissue, but it is capable of migrating. It may be anchored 
in its place, but under proper stimulation it may travel outside the tissue 

which it 1 devel ped It contains a great deal of cytoplasm, has a 

nucleus, and has the capacity of ingesting foreign substances. It 
wi vest India ink or almost any foreign substance when it is fun 
tioning in its role as a macrophage this macrophage which is capable 
ff functioning in this conception of Besredka is the active agent in the 
immune reaction hese cells take up the organisms which get into the 
tissues which have been desensitized by the antivirus, and these cells 
cart ut their function of ingesting the organisms which have become 
practically inert and destroying them. Then the product of that destru 
thot t is an enzyme—is the antibody, the agglutinin, the hemolysin, et 
Cann if the University of Chicago, has shown that by blocking the 
endothelial system by his method of injecting India ink and. studying 
the cells, formation of speeifie antibodies is inhibited 


































AGRANULOCYTIC ANGINA. 


R. Ec. Winptam, M.D., 
San ANGELO, TEXAs. 


The apparently increasing appearance of sporadic cases of 
agranulocytic angina seems of sufficient importance that all an 
gles and new phases of this most baffling condition or disease 
should be brought up for discussion, especially as its prognosis 


is so unfavorable. 


Schultz and Reye of Germany first brought this condition to 
our attention in 1922, giving it the name of agranulocytic angina 
and believing it to be a true clinical entity, while others lave 


called it merely a syndrome. 


Dr. Beatrice Lovett of Chicago, who seems to have recorded 
the first case in America, says that although no definite etiolcgs 
has been found and the pathogenesis is as yet unexplained, the 
great similarity of symptoms of all cases, the blood picture and 
the course indicate that agranulocytic angina is a true clinical 


entity. 


A striking feature of this disease is tts prevalence in women 
of middle age, there being in some sixty reported cases only about 
a dozen cases in men and children combined; the vast majority 


of these were reported from Germany. 


Another striking feature is its high mortality. Of the statistics 
collected by Kastlin there were three recoveries in the first forty 
three reported cases, these being in Germany, my first recovery 


being the first recorded in America. 


Let us pass in review the differential diagnosis of the diseases 
occurring in the oral cavity. We may safely exclude all the usual 
forms of stomatitis, catarrhal, aphthous, ulcerative, parasitic and 
membranous stomatitis and foot and mouth disease, or epidemic 
stomatitis, and consider for comparison or possible relationship 
gangrenous stomatitis, or noma, idiopathic gangrenous stomatitis, 
as classified and defined by Kraus, and agranulocytic angina, as 
defined by Schultz and Reye. 
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Let us pause for a moment for some comparative analyses of 
the three last mentioned conditions. Noma, or gangrenous stoma 
titis. we are told in the German medical literature, 1s a disease 
occurring almost exclusively in children under special conditions 
and is believed to be characterized by its special localization in 
the cheek; its typical course with few exceptions ends fatally. 

he age given is usually two to five years and almost always 
during convalescence from an acute febrile process in unusually 
debilitated children, although atypical cases are admitted to occ 
in adults 

This condition practically always involves the cheek, often pro 
ducing perforation, The Russian authors, who are very familiar 
with noma on account of its frequent occurrence in their prac 
tices, propose for this malady the name of gangrene around the 
angle of the mouth. 

Its bacteriology, like the others, is unknown and it does not 
produce agranulocytosis. 

Idiopathic gangrenous stomatitis, as classified by Kraus, which 
in his opinion though generally rare, occurs in vigorous adults. 

Ihe disease, as described by him, is marked by three char- 
acteristics: V’rimary necrosis, irresistible progress of the de- 
structive process, total absence of any reactive inflammation. be- 
tween the vital and necrotic tissue. 

The character of the lesions, their location, the fetid odor, are 
not unlike agranulocytic angina, though the marked agranulocyto- 
sis is absent 

Its bacteriology is also unknown, though Perthes and others 
believe a mycelial fungus of the streptothrix family to be the ex- 
citing cause of noma and idiopathic gangrenous stomatitis. 

In agranulocytic angina the onset in all cases is similar and 
sudden, with a severe sore throat and fever. The throat shows 
uleers and exudate, particularly on the tonsils, resembling a 
dirty diphtheritic exudate, and in most cases on a dark necrotic 
base. Next in frequency are the gums and hard palate, and there 
are reported cases of the genitalia showing similar appearing 
lesions. 

An infectious and gangrenous process common to all of them 
is predominating. 

The cardinal symptoms of this process are the necrotic dis- 
integration of tissue; the malignant course is indicated by the 
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irresistible necrobiotic process which gradually involves new areas 
of tissue. Histologically the leucocytic reaction so commonly 
present in any inflammation is absent and the defensive power ot 
the tissue seems totally impeded. 

Moore and Wieder of Philadelphia state that skin and intestinal 
lesions have been found and that the most characteristic anatomic 
change is found in the bone marrow, which appears to be the seat 
of the disease. 

They state that where there is opportunity to examine the bon 
marrow, the absence from this of neutrophiles, myelocytes and 
myeloblasts and the presence of megakaryocytes, erythrocytes and 
erythroblasts are conclusive evidence of agranulocytic angina. 
Others have tried to prove the condition a systemic disease, with 
primary foci possibly in the liver, and the angina of secondary 
nature. 

It is my belief that the anginal manifestations are primary and 
the toxemia secondary. 

The lesions all begin as whitish or gray areas, turning to a dirty 
gray, then to a blackish gray on a blackish, necrotic, gangrenous 
base, with a very offensive odor. The odor, | believe, is almost 
diagnostic and pathognomonic. 

Some report cases as being icteric, while Zadek and others 
report cases showing a thrombopenia and marked tendency to 
hemorrhage. 


My first and fatal case was icteric and showed no bleeding 
tendency, but the three subsequent cases, all of whom recov- 
ered, showed no icteric condition, but all had bleeding tendencies. 


The disease is self-limited to mucous membranes, destroying 
them down to the muscle but never going beyond them, the 
gum and palate tissue being completely destroyed down to the 
bone; and when the tonsil is involved a complete tonsillectomy by 
slough occurs, thus showing a susceptibility of mucous membrane 
and lymphoid tissue. 


Bacteriologically the question is still unsettled, but from the 
nature of the condition and the apparent prevalence of bacillus 
pyocyaneus in so many cases, there seems no question but that 
it may be one of the causative organisms, together with some 
anaerobic organism, obligatory or facultative. Other organisms 
have been recovered, as streptococci, staphylococci, diphtheria 
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bacilli and Vincent's spirilla but have been considered a coinci- 
dence. 

Perthes mentions a mycelial fungus of the streptothrix family, 
while others consider a fusiform bacillus or a spirillum as the 
guilty organisms. 

Castellani claims the constant presence of two bacilli in fetor 
oris of tonsillar origin, for which he proposes the names bacillus 
colofoetidus and bacillus alkalofoetidus, but it yet remains to be 
proven if they are the organisms of agranulocytosis. 

The clinical picture, other than the lesions of the mouth and 
throat, temperature and blood picture, is of no consequence. No 
other evidence of disease is found, even to a mild cervical gland 
involvement. 

Pathologically there seems to be but little information found 
at autopsy. The liver, spleen and kidneys are unchanged except 
for slight enlargement; a parenchymatous degeneration and some 
passive congestion of the liver. There is normal red bone mar- 
row. These findings, | believe, disprove the theory that the con- 
dition is systemic in origin with a local manifestation in the throat 
and support the theory that it is definitely a local clinical entity, 
later developing a septicemia, 

The blood picture seems very characteristic if not pathogno- 
monic, there being a moderate to severe leucopenia, the total 
leucocytes going down to a few hundred and the polymorphonu- 
clear leucocytes very low, to almost zero in given cases, while 
the mononuclears are greatly increased, up to 90 per cent and 
more; the hemoglobin percentage remains about normal and there 
is no anemia. 

Histologically there is not much information to be gained. The 
liver shows only areas of diffuse perivascular lymphocytic infil- 
tration. In the spleen there is marked development of sinus 
endothelium at the expense of the lymphatic tissue, again proving 
a susceptibility of lymphoid tissue to the ravages of the disease. 
The kidneys showed numerous bacterial emboli through the cor- 
tex and some in the medullary substance; the absence of inflam- 
matory changes was very striking. 

The local character of the tissue attacked by the malignant 
necrosis and the missing defensive reaction of the surrounding 
tissue prove that the protective forces of the whole organism are 


failing. 
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COM MENT. 


Because agranulocytic angina attacks the throat it may be con 
fused with diphtheria or Vincent's angina, or one of the several 
stomatites. 

There is never any appearance of the condition in the nose or 
the nasopharynx, which is evidence that it does not thrive where 
there is free circulation of oxygen, but does where oxygen ts 
somewhat excluded, circulation less active and the tissues with 
lower resistance. 

The organism seems to be definitely anaerobic, and the treat 
ment should be instituted with this in mind to meet the offender 
in its own lair. 

The disease is not common in children, possibly due to their 
vigorous circulation and the heavy oxygen content of their blood, 
but is prevalent in middle aged women when their circulation 1s 
naturally slowed down, when they are undergoing endocrine dis 
turbances and the tissues are poorly supplied with oxygen. 

The disease is a local one, seldom producing septicemia, as all 
anaerobic organisms avoid the blood stream because of its oxygen 
carrying power. The tissues of invasion are areas where free 
circulation of air is restricted, as in the oral cavity and the vagi- 
nal tissues. 
TREATMENT. 


Looking at the blood picture, | decided to use neoarsphenamin 
as a blood stream purifier and blood builder, as we know arsenic is 
one of our best drugs for this twofold purpose. 

Metaphen was also selected as a blood stream purifier, as it is 
believed to be far superior to other preparations for this purpose. 
These two drugs were given intravenously on alternate days for 
three or four doses. 

As a local application | wanted something strong in germicidal 
and penetrating power, and something that would carry free 
oxygen deep into the tissues. For this weapon | went into the 
laboratory and started mixing various substances, acids and 
chemicals. 

The mixture of chromium trioxid and hydrogen peroxid proved 
to liberate the highest content of free oxygen and at the same 
time penetrated the tissues, carrying free oxygen into the affected 
tissues, 
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The areas are cleansed of all necrotic tissue possible; then 
chromium trioxid crystals are applied well into the crevices ; these 
are picked up on a tightly wound cotton applicator dampened 
with water and gently massaged in well; then a loosely wound 
Huffy appheator is dipped into hydrogen peroxid (fresh) and 
massaged over the chromium trioxid application, which, when 
the two combine, liberates a large amount of oxvgen. The chro 
miu trioxid unites with the saliva to form chromic acid (orange 
color). Phe hydrogen peroxid then oxidizes the chromic acid to 
perchromie acid (blue). Then the two mutually decompose, lib 
erating nascent oxygen, producing a brown color, This last item 
is also specific for Vincent's angina in one to three treatments, at 
twenty-hour intervals. 

\n initial large dose of diphtheria antitoxin was given, both 
for possible associated infection and for the protein effect of the 
serum. 

\ strong mouth wash, either metaphen or hexylresorcinol, was 


given, to Ie preceded each tine hy hydrogen peroxid., 
CASE HISTORIES 


Case 1.—Mr. B., age 62, a laborer, first seen on June 28, 1928, 
and admitted to Longview Memorial Hospital, complaining of 
general malaise and a very sore mouth and throat. He gave a his- 
tory of having a number of teeth pulled twenty-five days pre- 
viously. 

examination showed the teeth all out and a dark gray dis- 
charging gangrenous condition along the upper gum lines ex- 
tending to the middle of the hard palate. The tongue was badly 
coated and there was a very foul odor. The right side of the face 
was slightly swollen and tender. The blood pressure was 148 
over OS, the temperature was 103.4, pulse 120 and respiration 
20 on admission. The physical examination was otherwise nega- 
tive and the past history of no consequence 

This patient was icteric and somewhat anemic, the red blood 
cell count being 2,400,000 on admission and going down to 1,592,- 
OOO on July 6, three days before death, 

(On admission the total white cell count was 2,000, Hemoglobin 
was 45 per cent, polymorphonuclears 5 per cent, mononuclears 94 
per cent, eosinophiles 1. On July 6th, the last blood count, the 
white count was 240, the hemoglobin 30 per cent, polymorpho- 


nuclears 4, and lymphocytes 95. 
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The blood culture was sterile. In smears staphylococei and 
streptococci were found, On culture bacillus pyocyaneus was 
found. Urine was negative throughout. 

The patient developed a mild hypostatic pneumonia the last 


two days of life, and the temperature was 106 on the date of 


death, 

Smears from his mouth rubbed into a rabbit’s mouth produced 
no signs of infection, the rabbit being killed for safety. 

The infection, which at all times was gangrenous and very foul, 
covered the patient’s entire mouth before death. 

Autopsy showed but little, as was previously mentioned. 

The treatment of this case was more of a general nature, as 
little was known at that time as to what was best. The mouth 
was treated locally daily, but this patient did not get the detailed 
treatment as outlined and as was given in cases Nos. 2 to 4. 

Case 2.—Mr. V’., age 35, was admitted to the Longview Me- 
morial Hospital on November 18, 1928, complaining for the last 
five or six days with general malaise, sore throat and aching. 

A general physical examination was negative. -xamination of 
the throat showed it somewhat red and swollen about the left 
tonsil, which was covered with a dirty gray exudate on a black 
base. There were about six small areas on the soft palate and 
the pharynx. On admission the temperature was 103, pulse 84, 
respiration 20; total white cells 7,900, polymorphonuclears 24 
per cent, lymphocytes 75 per cent. During the illness the lowest 
white count was 1090 and polymorphonuclears 20. Urinalysis 
showed many urates and a few hyaline and granular casts. 

On August 14, 1928, this patient had a 3 plus Wassermann 
reaction and received ten doses of neosalvarsan of 9 gm. each, 
between August 14th and October 15th, and seven doses of bis- 
muth of 1 gm. each between October 14th and November 14th, 
before admission to the hospital on November 18th. 

On November 20th, a puncture was made into the left peri- 
tonsillar area to relieve the pressure. On the 21st the left tonsil 
was lifted out as one necrotic piece. On the 22nd, the throat 
proper looked better, but on each side of the hard palate, oppo- 
site the first molars, there was a white area one inch square 
which involved about two-thirds of the hard palate. On the 23rd 
these areas were black and gangrenous and were lifted out, leav- 
ing the muscular coating. There was now an area outside the 
upper jaw opposite the second molar one-half by one inch and 
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inside and outside on the left lower jaw one-half by one inch on 
an area centering at the last molar, which were lifted out, leav- 
ing the bone bare. On this date | gave the family a bad progno- 
sis, not believing he would recover. On the 25th, there were no 


new areas involved, and from then on there was gradual im 


provement, and the patient was discharged from the hospital on 


December 3th with the loss of much tissue and several areas of 
jaw bone exposed one-fourth by one inch, which areas continued 
lo gradually heal over. The case received an initial dose of diph 
theria antitoxin and on alternate days neosalvarsan and metaphen 
intravenously. If the lues and antiluetic treatment played any 
part in causing the disease, why did he get well, while still receiv- 
ing the same medicine? Other treatment was as outlined. Treat 
ing the first case, | was at sea, but before having the second case 
| had done some thinking and felt better armed to tackle the 
second case. 

Following the discharge of this patient from the hospital pieces 
of alveolar processes from both the upper and lower jaws, one- 
fourth by one inch, came away as sequestra from the areas where 
the soft tissues had previously sloughed away. The teeth here 
hecame very loose, necessitating their extraction. Blood culture 
was sterile; smears showed staphylococci, streptococci and Vin- 
cent’s spirilla, Culture from mouth showed many streptococci 
and bacillus pyocyaneus; no NKlebs-Loeffler bacilli. A piece of 
necrotic tissue from the patient’s mouth was buried in a rabbit's 
mouth, and in five days showed a similar necrotic area, A culture 
from it showed bacillus pyoeyaneus. The rabbit was killed and 
burned. 

Case 3.—Miss C. H., a girl, 22 years of age, consulted me on 
September 27, 1929, complaining of an extremely sore throat of 
about a week’s duration, with general aching and high tem- 
perature, 

Examination showed a well developed, well nourished indi- 
vidual of healthy appearance. Vast history was of 10 conse- 
quence. 

The left tonsil was covered with a dirty gray membrane with 
black showing through; the right tonsil was black and gan- 
grenous ; there was a very foul odor and the surrounding tissues 
were red and inflamed. 

On admission to the hospital the temperature was 103.5; the 
white count was 3,500, polymorphonuclear cells 10 per cent, and 
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mononuclears 90 per cent. The urinalysis was negative and find 
ings otherwise were negative. The white count on the second 
day of hospitalization was 2,500, its lowest level; polymorphonu 
clears 8 per cent. 

Also on the second day there were several small gangrenous 
areas on the hard palate posteriorly, but none subsequently. 

The tonsils were completely sloughed away by the third day. 
The routine treatment was rigidly applied and = the patient 
made an uneventful recovery, leaving the hospital on the seventh 
day. 

Case 4.—Miss H. C., age 20 years, came to me in a very toxic 
condition on October 10, 1929. She gave a history of a pro 
gressive sore throat of a week’s duration, becoming steadily worse 
under home treatment. The past history was negative, and on 
admission the temperature was 102.8, urinalysis negative, white 
count 4,200, polymorphonuclears 29 per cent and mononuclears 71 
per cent. Both tonsils were covered with a grayish black forma- 
tion with a very foul odor. The physical condition was otherwise 
negative. 

Qn the second day the white count was 3,100 and polymorpho 
nuclears 24 per cent, and on the third day the white count was 
2,900 and polymorphonuclears 18 per cent, the lowest level 
reached. On the second day parts of both tonsils were removed 
and a gangrenous area on the hard palate posteriorly the size 
of a nickel was present. On the third day a complete tonsillec- 
tomy by sloughing occurred. 

The routine treatment was rigidly instituted on admission and 
the patient made a good recovery, leaving the hospital on the 
sixth day. 


CONCLUSIONS. 


1. The disease is of the throat and other areas where the air 
is limited or excluded and is gangrenous in nature with a char 
acteristic appearance and odor. 

2. The offending organism is undoubtedly bacillus pyocyaneus 
plus some organism obligatorily or facultatively anaerobic in 
nature. 

3. The disease has no definite limitations as to age, sex or 
social status. 

4. It is becoming more prevalent and its prognosis is very 
unfavorable. 
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5. The type of organism, its anaerobic nature and the use of 
oxygen and chromium trioxid in its treatment have not been 
previously described. 

6. So far as my cases and experience go, the disease is a clini- 


cal entity with the tonsil as the primary focus. 
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DISCUSSION 


Dk. PRANK R. Spencer, Boulder: Agranulocytic angina is characterized 
clinically as (1) a severe, septic sore throat, usually involving one or both 
tonsils, the pillars, soft palate and posterior pharyngeal wall; (2) probably 
caused by a variety of bacteria such as the streptococcus, staphylococcus, 
pyoeyaneus, Klebs-Loeffler, Vincent's, ete.; (3) with severe general prostra- 
tion and general sepsis, usually terminating fatally; and (4) with a low cell 


count for polymorphonuclear leucocytes and the mononuclears greatly in 
creased. The disease may be a separate disease entity, butis probably only a 
severe type of sepsis beginning in the throat and closely allied to the 
types of streptococcic sore throat we have all seen and recognized for 
vears, ‘The streptococcus is the most likely cause of agranulocytic angina. 
lhe frequency of the disease in women of middle age is likely to be 
caused by their sedentary life and endocrine dysfunction. The disease 
resembles diphtheria, because it is localized in the throat, but the general 
toxemia may prove fatal without the use of antitoxin 

loster has reported a case following the administration of neo 
arsphenamin. “The interesting features of this case were: the high, con- 
tinuous fever, the prostration, the ulcerative stomatitis, the lack of a 
skin rash and hemorrhages, and the blood picture which showed no 
anemia or reduction of the platelets, but a definite and moderate leuco- 
penia with a marked decrease of the polymorphonuclear neutrophil cells, 


and a relative increase of the lymphocytic group 
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“Although stomatitis in this particular type of arsenic poisoning is not 


a constant finding, it is described rather frequently as noted by Dodd 
and Wilkinson who found stomatitis to be present in Il of the 24 cases 


which they reviewed. In this same series of case reports, leucopenia was 
described in 22, and anemia with hemorrhages in 20 of the 24 cases 
Moore and Keidel called attention to the similarity of the blood pic 
tures in stomatitis, dermatitis, and aplastic anemia resulting from the 
use of neoarsphenamin.” Other cases following the use of the arsenic 
preparations have also been reported Foster's patient made a good 
recovery. 

Potts has reported three cases and summarizes them as follows: “I 
have discovered nothing new in the three cases reported. All the patients 
were women, and in each case the general health of the patient had been 
lowered for some months before the onset of the angina. The degree 
of prostration was out of proportion to the apparent lesion, This was 
expressly so in case 3. The four cases reported from Omaha in one 
twelve months’ period indicate that the condition may be more common 
than was before suspected. The differential diagnosis depends on the 
blood picture. In two of Potts cases examinations of the blood mace 
previous to the onset of the acute condition showed a lowered white 
cell count and a disproportion of lymphocytes. Several other cases 
reviewed showed the same condition \ different organism was found 
in each throat, and there were none in the blood stream. Hence, deduce 
tions as to a specific infection cannot be made \ report on the con 
dition of the bone marrow taken from case 3 coincides with the theory 
that the disease probably is due to some toxin that destroys the granu 
locytic blood cells and inhibits the blood forming centers of the bon 
marrow from further production. The treatment given did not have 
any effect on the course of the disease.” 

Roberts and Kracke have reported one case. The patient survived 
the first acute attack, but a subsequent subacute attack proved fatal. They 
emphasize the following points: “The red marrow of the bones makes 
erythrocytes, granular leukocytes and platelets. In agranulocytosis, the 
factory that makes the granulocytes has shut down. The life of this 
cell in the normal conditions of health is three days or more, and from 
three to five days by other evidences. Therefore should the red marrow 
stop manufacturing them for three, four or five days, they would after 
that time totally disappear from the blood stream. This is apparently 
what happens. In our patient there is evidence that it did happen. The 
factory divisions of the marrow that make the erythrocytes and the plate 
lets seem to continue to work at approximately their normal output 
There is little if any evidence that the granulocytes are formed normally 
in the marrow and destroyed in the blood stream. On the contrary, 
there is much evidence that the myelocytic function of the marrow stops 
and that the primary pathologic condition is in the bone marrow.” 

Doctor Windham’'s use of chromium trioxide and hydrogen peroxide 
locally is commendable, but I doubt the wisdom of using neoarsphena- 
min intravenously after reading Foster's article and his review of the 


literature of similar cases. Small doses may be beneficial, however. ‘The 
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patients are desperately ill and the attending physician is justified in using 


any remedy which offers a reasonable chance for improvement. 


Dr. J. B. Porrs, Omaha, Nebraska: A year ago in Washington, at the 
meeting of the “Triological Society,” | reported three cases In addi 
tion to these there have been three other cases in Omaha, reported by 
Dr. Sachs, which | have not seen. These three cases were of the fu 
mMinating type, and all died in from one to three days after he saw thy 
patients All had massive destruction of tissue, very low blood «¢ 
practically no granulocytes 

The third case of my series, which Dr. Spencer called to your atten 
tion, was particularly interesting from the standpoint of possibly throw 


ing some light on the etiology Phis was a woman about 45 or 50 years 


old, apparently in good health, who had been in one of the hospitals 


three months previously for an attack of asthma, at which time a white 
cell count was made which showed trom 7,000 to 8,000, with no particular 
disproportion of granulocyte cells nor manocytes She had a= slight 
attack of sore throat about one week before she came to the hospital, 
in which the right tonsil was involved Three days before we saw. het 
the left tonsil became sore and her husband, who was a physician, brought 
her to the hospital. There was a slight swelling on this side of the 
throat, and blood cultures were made not suspecting an agranulocytt 
condition because there was no ulceration of the throat 1 made an 
cision in the usual place for a peritonsillar abscess, no pus was present, 


but the black surface showed at the time | then asked for a white 


count, which showed 600 white cells ——only one granulocyte was found 
in the examination of three or four smears. The throat remained much 
the same for four or five days. Dr. Spencer remarked that these agranu 
locytic cells have life for only three or four days, but in this case the 
condition had been present tor three or four days before she came in 
Phe blood count dropped daily until by the fifth day she had only 200 
white cells. In this patient we found two granulocytes. She died o1 
the sixth day, without any special lesion showing in the throat. The 
wound [| made in the throat stayed as it was on the first day; it did not 
break down into a sloughing mass. Clinically, we suspected she had 
developed lesions of the alimentary tract. She did not have any lesions 
on the surface of the body or mucous membrane. She had 4,500,000 red 
cells, and 75 per cent. hemoglobin when she came in. The red cells did 
not decrease and the hemoglobin only slightly because she was not taking 


a sufficient amount of food. 


There was nothing special in the other cases, except that they wer: 
under the care of a very careful clinician who was a laboratory worker, 
Dr. Wiliam N. Anderson, who made several careful blood examinations, 


and at no time did they have a normal blood count. 


Dr. F. H. Newton, Dallas, Texas: In view of the great amount of 
discussion concerning the cause of agranulocytic angina and its status as 
a disease entity, the proposals of Dr. Windham are indeed interesting and 
unique, but an analysis of other reports of such cases causes considerable 


hesitation in agreeing with all of his conclusions. 
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Ordway and Gorham in their 1930 edition of “Diseases of the Blood” 


have collected 106 reported cases, making a detailed study of 82 cases 
which were described sufficiently for analysis Of the 82 cases, 73 
died, the average duration of the disease being four to ten days, the 
longest ninety days. In three of the cases normal blood counts were 
found only a few days before the onset of symptoms. In all three cases 
changes in the blood were noted before the changes in the tissues, which 
rather points to the fact that the blood disturbance is primary and thi 
tissue changes secondary Hutcheson of Richmond says that in) many 
instances the mouth and throat lesions have appeared after th 


was well under way. 


The role of Bacillus pyocyaneus in the etiology is questionable 
particular organism is frequently found where sloughing tissue is present 


and is most likely a secondary contamination The rather widespread 


variety of organisms reported on smear and blood culture add to the 


uncertainty of the specificity of any one organism 


\ consideration of such diseases as acute poisoning (with benzol, 
thorium, arsenic, etc.), acute leukemia, infectious mononucleosis, aplastic 
anemia,.and certain cases of severe sepsis, in all of which is present a 
severe bone-marrow disturbance, and in all of which may frequently be 
found mouth lesions resembling those of agranulocytic angina, make it 
easy for one to place agranulocytic angina in this group. Ordway and 
Gorham state: “It 1s believed that agranulocytic angina is merely at 
unusual response of the individual to septic infection, the reflection in 
the bloodstream of an overwhelming bone-marrow injury, which may 
depend either upon a marked lessened resistance of the patient or a 
greatly increased virulence of the invading organism, or upon both fac 
tors.” The bone-marrow in this particular disease reacts by a marked 
diminution or absence of the granulocytic cells with little disturbanes 


of the red blood cells or blood platelets 


The difference in the exposure to fresh air between the nose and the 
tonsillar region is hardly sufficient as an argument for the anaerobic 
theory of causation. The local treatment outlined should be of consid 
erable value in loosening and clearing up the slough, but one wonders 
what value it has in arresting the fundamental disturbance. Yet it must 
be admitted that treatment usually has not been successful Friedman 
reports recovery of four cases treated by exposure of the long bones 
to X-ray \lso several cases of spontaneous recovery with no treatment 
have been reported. Despite any differences of opinion, however, the 
fact remains that three out of four cases reported by the essayist recoy 
ered. He is certainly to be congratulated 

Dr. FRANCIS LepERER, Chicago: From an observation of approximately 
fourteen cases, with two recoveries, | hesitate to accept the term angina 
agranulocytotica, but rather think of the angina as a part of the agranu 
locytic picture. Our first case occurred in 1922, when we were not aware 
of this particular type of discase, and we were then more interested in 
the leukemia. The very fact that this disease is so often confused with 


Vincent's angina is perhaps a bad thing. 
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\s Spence ha milicated, it quite certam that arsphenamin, 
perhaps not as arsphenamin alone | erelgn protein, has some 
thing to do with precipitating 

Dr. Windham has said that this dise: lot common ino children 
Similar to the case of arsenic thes hi r. Spencer mentioned a 

at mat ast 1 reported he liter as occurring 1n 
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SHEA Ms, 11 Poday, laryngologists see more 
cases of as u vt rina, I because the disease 1s more trequent 
r because t larvngologt ! e alert lhere are two varieties, one 
most f1 ! seen in middle-aged women, and 

a complex Phe ology of the disease 1s not 
} 
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efinitely known Various observers have isolated the following organ- 


( 


isms from lesions of the throat in these cases: Bacillus pyocyaneus, hemo- 


Ivtic and non-hemolytic streptococci, staphylococci, and Vincent's bac- 


teria Ihe toxin that causes the malady is capable of paralyzing the 
hematopoietic system, especially the bone-marrow, where the myeloblasts 
are producing granular units. The action of the toxin is the same as 
that of massive doses of Roentgen rays on the long bones. The initial 


sore throat is the usual portal of entrance of the infection, but later 
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other mucous membranes, as the intestines and vagina, present lesions 
The throat picture depends on the amount and the location of the lymph 
oid tissue that it contains, and if the patient has retained her tonsils 
they will be found to be covered with an exudate. Thereafter, the prog 
ress of the disease is that of general infection which ends fatally 

The intravenous administration of arsenic compounds may at times 
depress the hematopoietic system and present a symptom complex resem- 
bling acute agranulocytic angina. 

Case 1—Mrs. D. P., aged 26, who was seen in consultation, had an 
acute condition in the throat, a fever and a rash previously diagnosed as 
“measles.” During a physical examination her blood was found to give 
a four-plus reaction to the Wassermann test, and arrangements were 
made for a course of neoarsphenamin. Three days after the second 
dose a fever of 104° F. developed, with a macular rash. 

On admission to the hospital three days later she still had a slight 
rash and her blood count was reported as follows: red cells, 3,300,000 ; 
hemoglobin, 60 per cent.; white cells, 4.400; polymophonuclear neutrophils, 
2.5 per cent.; polymorphonuclear eosinophils, 2 per cent.; small lympho 
cytes, 81.5 per cent.; large monocytes, 14 per cent. Treatment consisted 
of one blood transfusion of 300 ce. of whole blood, the intravenous ad 
ministration of 7!2 grains (0.78 Gm.) of sodium thiosulphate every twelve 


hours for three days and a supportive diet rich in vitamins 


\ chart of her blood showed the gradual increase of the granular 
elements, and the blood count on discharge was: white cells, 9,100; poly- 


morphonuclears, 75 per cent.; small lymphocytes, 25 per cent.; large 
monocytes, 1 per cent. The course of the blood is shown in Table 1 


FABLE 1—OBSERVATIONS ON THE BLOOD IN CASE 1 
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The following case is one of agranulocytic angina of unknown cause 


Case 2—W. S. M., a man, aged 60, was admitted to the hospital con- 


valescing from pneumonia. He had a bilateral acute maxillary sinusitis 


which improved under simple irrigation, and he was ready for discharge 
when acute angina with a rising temperature developed. A small ulcer 
was visible on the left tonsil, from which many fusiform bacilli and 
spirochetes of Vincent were obtained. The blood picture was a revela- 
tion: white cells, 1,800; polymorphonuclear neutrophils, 1 per cent.; 
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small] lympliox vt . QY7 per cent. : large monocytes, Z per cent ‘| he vranu 
lar elements were reduced to 3 per cent., showing that the hematopoietic 
tissue, the function of which is their production, had been paralyzed 


lable 2 demonstrates the course of the observations on the blood 


FABLE 2.—OBSERVATIONS ON THE BLOOD IN CASE 2 
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Dr Austin AL HaAypen, Chicago: A point of the first importance 


has discussed the 


that has been touched upon by nearly everyone who 
paper but has not been specifically mentioned by anyone, is the fact, | 
believe, that a white blood count should be made more often in cases 
if sore throat. | have seen four of these cases, and all four died. All 
four had a history of syphilitic infection and a history of arsenic medica 
er or less extent. One of these showed a diphtheritic mem 


wntoavrea 


brane with diphtheritic organisms isolated from cultures. Three days le 


} 11 


fore the case terminated, sixty hours after I saw her, she looked as well 
as | had ever seen het Phe variety of bacteria that was isolated from 
her throat were almost innumerable, but the prominent one was the diph 
therla organism 

l think as | look back over that case, of another thing that ts 
net mentioned, and that we did not use, and that is very mild suction in 
the throat, because one of the most disturbing features of that woman's 
illness was the fact that she had a large amount of nasopharyngeal secre 
tion, and had great difficulty in relieving herself, on account of the 


swelling of the vlands of the neck and the swelling of the throat itself 


\ll of the cases | have seen have had white counts of less than 1,000, 
with almost entire disappearance of the polymorphonuclear cells. The 
case | reported had a count of 400 with only 2 per cent. the first day 
She had a little increase in) polymorphonuclears after the first. trans- 
fusion, a small increase after the second transtusion—perhaps due to 
the polymorphonuclears contained in the transtused blood. All of these 
cases had absolutely clean mouths aside from the local lesion on the 
tonsil. I believe that many of us will avoid a great many unpleasant 
surprises 1f we do a white blood count routinely in cases of sore throat 

Dr. THomas E. Carmopy, Denver: | have used much the same treat- 
ment for cleansing the mouth—also peroxide of hydrogen and perborate 
of soda followed by potassium permanganate, but do not consider it a 


specific 
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1 must disagree with the doctor that the condition is local. Having 
seen a large number of mouth cases in the last twenty-five years, | have 
seen cases that resemble some of these very closely, but examination from 
the laboratory standpoint is net sufficient ti omy opinion to prove these 
last three cases agranulocytic angina. The cases we have seen have not 
all originated in the throat; in some of them the local lesions have been 
more in the mouth than in the throat 

I must also disagree with his published article as to the blood supply 
| believe it is not so poor around the teeth and tonsils as it is in some 
other parts of the body, and we do not think that it is any worse than 
in the nasopharynx. 

The use of arsphenamin in these cases, as reported by Foster and 
others, seems to give us a folliculosis with lack of polymorphs, just the 
same as the infection. 

Dr. R. W. Winpnam, closing: | wish to thank the members who 
discussed the paper for their explanations that help to clarify the situa 
tion. This disease was discovered only in 1922, and since that date it 


seems to have increased in prevalence day by day l think success les 


in early diagnosis and instituting treatment at an early dat When 


we see cases late, | do not think any treatment known at the present 
time will benefit the patient to any extent. Treatment should be inst: 
tuted rigidly and fearlessly, because we know most of the cases termi 
nate fatally, therefore we have everything to gain and nothing to lose 
We have adopted the policy in all cases of giving the parents and rela 
tives a guarded prognosis, remembering to tell them the Istory of thr 
condition and how we think it might result. 

Concerning arsphenamin as a causative factor, we have been using 
it in the treatment of a great many other conditions, but this condition 
has only been known since 1922, and if arsphenamin is to blame it looks 
as though we might have had some of it before that time My first 
case had extensive arsphenamin treatment and showed a_ presyphilitic 
condition. 

After I sent out this questionnaire and got a lot of replies | found 
a large number of cases of socalled agranulocytic angina that have not 
been published or appeared in the literature, many men having had 
one to four cases 

As far as the cases we reported being agranulocytic angina, it Was 
my personal opinion that they were. My idea in presenting this paper 
was not so much to teach as to try to learn something. The condition 
is becoming more and more prevalent every day and it should be dis 
cussed if we are to solve the problem as to the cause and etiology and 


probable treatment of these cases. 





INTERESTING OBSERVATIONS IN MORE THAN ONE 
HUNDRED EXTERNAL ETHMOFRONTAL 
OPERATIONS, 

W. Likerty Simpson, M.D.,ANpD Sam H. Sanpers, M. D., 


MEMPHIS. 


The object of this paper is to present a number of observations 
made ina series of over a hundred cases of ethmoid and frontal 
sinusitis that were operated upon by the external route. The 
operative technic was ably described by Lynch in 1921, and only 
a few modifications have been made that do not alter the funda- 
mental principles of the operation. Practically all of these cases 
have been operated upon under local anesthesia with morphin and 
scopolamin analgesia, and the interesting points in the latter will 


also be mentioned. 
PREOPERATIVE ANALGESIA. 


The preoperative administration of hypodermic injections of 
morphin and scopolamin in varying doses, depending on the size, 
age and mental state of the patient, is considered very important. 
Kormerly morphin sulphate, one-fourth grain, and scopolamin 
hydrobromide, one one-hundred-and-fiftieth grain, were used. 
Within the last two years we have found that much larger doses 
can be safely given to individuals between the ages of eighteen 
and fifty. Patients below the age of eighteen and above fifty must 
be considered individually, as some can tolerate morphin better 
than others. The weight of an individual must be considered. We 
have found that an obese one, of hypothyroid type, cannot tolerate 


either drug as can the more active and energetic type. The easily 


excited person is very susceptible to scopolamin but reacts nicely 


to small doses combined with larger doses of morphin. The pa- 
tient that fears the operative procedure tolerates both drugs well, 
probably because the fear is only a temporary state of excitement. 
In administering one-quarter grain of morphin and one one-hun- 
dred-and-fiftieth grain of scopolamin or one H. M.-C. tablet 
number one, at forty-five minute or one hour intervals, three 
doses can be administered to the average patient, weighing 150 
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vunds or over without risk, the last dose being given ten min 
| es 


utes before the patient goes to the operating room, Only three 
cases (two of which were physicians) have shown untoward et- 
fects, these being manifested by a form of mania and unwilling- 
ness to remain quiet. The sensations of falling and smothering 
were present. None of these three patients remembered any event 
that took place in the operating room. One had to be given a gen- 
eral anesthetic, one was restrained by force, the other by persua 
sion, The average patient became sleepy, unconcerned and often 
expressed himself as being drunk. There has been practically no 
complaint of pain during operation, yet the cough retlex is not 
abolished and the patient can expectorate any blood that may enter 
the throat. The respiratory rate is diminished, but it can be raised, 
when desired, by arousing the patient or engaging him in con 
versation. We have often been cautioned to beware of scopolamin 
iliosynerasies, but we have been unable to find a case report of 
scopolamin having been proven to be the cause of a patient's 
death. In administering this form of analgesia, we see, or have 
our nurse see, the patient before the last injection is given, and 
if necessary the dose of either drug may be increased or decreased 
according to indications. One patient was given one and one-halt 
grains of morphin and one-seventy-fifth grain of scopolamin be 


fore the desired effects were obtained. No ill effects were noticed. 
LOCAL ANESTHESIA. 


One or two cubic centimeters of novocain is injected into the 
region of the incision. .\ larger quantity distorts the parts enough 
to make one wonder where the incision will be when the solution 
is absorbed. 

Narrow gauze strips saturated with a solution of 4 per cent 
cocain and equal parts of adrenalin are packed in the wound to 
prevent bleeding or to anesthetize the tissue when either is de 
sired. We have not seen any toxic effects from cocain when it 


is used combined with large quantities of adrenalin. 
GENERAL ANESTHESIA. 


Much more bleeding occurs under general anesthesia. The 
anesthetist is usually in the way at one time or another during 
the operation. The patient is unable to cooperate with the opera- 
tor and many other disadvantages have been encountered in the 
use of general anesthesia. 
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TECHNIC, 


The entire face is painted with a solution of 3 per cent mer- 
curochrome in a mixture of acetone, 10 per cent, alcohol, 55 per 
cent, water, 35 per cent. Skin infections have occurred less fre 
quently than when prepared with 3 per cent tincture of 1odin or 
picric acid, 


INCISION, 


The incision is most easily described with reference to the in 
ternal canthus of the eye. The skin is fixed with a finger of the 
left hand. An incision is made along an imaginary line half the 


distance between the inner canthus of the eve and the bridge of 


the nose, beginning about on a level with the inner canthus, ex 


tending upward and curving with the orbit well below the brow. 
Phe length of the primary incision depends upon the size of the 
frontal sinus, but it should not extend past the supraorbital notch, 
as the mucous membrane can often be removed from the frontal 
sinus without cutting the supraorbital vessels and nerve. Ina 
case with an average sized frontal sinus, the incision is) from 
three-eighths to five-eighths inches in length. Decause of the 
looseness and mobility of the skin in this region, the skin can be 
retracted and the incision extended through the underlying tis 
sues. A large exposure is obtained where only a small skin in 


cision is made. 


HEMOSTASIS. 


\bout four retraction sutures are inserted at this time through 
the skin and the soft tissue. .\ piece of gauze wet in the cocain 
and adrenalin solution is then packed into the wound to stop 
bleeding. No vessels are tied. We formerly produced hemostasis 
by ligating these small vessels with catgut, but it has been found 
that the cocain and adrenalin will accomplish this practically as 
well, and when a persistent bleeder does occur it can be clamped 
with a hemostat and thus a dry field is obtained without the use 
of any suture material. The orbital periosteum is elevated from 
the ethmo-orbital wall. The anterior ethmoid vessels and nerve 
are cut at this time to prevent the orbital periosteum from tearing 
as it practically always does when the orbital structures are re- 
tracted before the vessels are cut. [Formerly much care was 
taken to ligate the anterior and posterior ethmoid vessels. An 
instrument was even devised for this purpose, It seems to us that 
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Fig. 1. Schematic drawings to illustrate line of skin incision. Solid line 
represents the usual line of incision. The extended dotted line represents 
the enlargement of the incision beneath the skin. 





EXTERNAL ETHMOFRONTAL OPERATIONS 449 


this procedure is seldom necessary. lf a small piece of gauze 
wet in the adrenalin and cocain solution is allowed to remain 
over these vessels for a few minutes after they have been cut the 
bleeding will usually stop. This gauze can be left while the 
operator elevates the periosteum from the frontal floor. If the 
bleeding persists after this has been done, the vessels can be 
picked up with a small hemostat and ligated very easily. In 
some of our more recent cases, and especially those with large 
ethmoid and frontal sinuses, where more of the ethmo-orbital wall 
has been preserved and the anterior ethmoid vessels have been 
disturbed, it has been noted that much bleeding occurs while 
working in the anterior ethmoid cells. If the anterior ethmoid 


vessels are cut this area is practically bloodless. 
REMOVAL OF FRONTAL MUCOSA. 


\iter opening the frontal sinus and removing the floor an 
attempt is made to elevate and remove the lining membrane of 
the cavity. The edge of the membrane is elevated and dry gauze 
is packed under it. .\t times the entire membrane can be re- 
moved intact. Small mirrors are used to view the angles and 
corners of the sinus. If any tissue ts left it can be removed with 
curettes. Partial bony septa are removed when possible, and espe 
cial attention is given the angles and nooks made by these parti- 
tions. It is our impression that the floor of the frontal sinus does 
not have to be removed at the outer angle tt the entire membrane 
can be removed without it. Only when all the mucous membrane 
cannot be removed from the outer angle is it necessary to cut the 
supraorbital vessels and nerve in order to obtain more exposure 
for removing the floor and any of the remaining mucosa. In 
fact, we have found all of the larger frontal smuses very deep and 
therefore easy to rid of lining. The use of mirrors for the pur- 
pose of viewing the recesses, as well as the entire sinus, has been 
a great aid in removing the small pieces of tissue, which is so 
necessary to obtain desired results. We feel that the use of these 


inirrors is an important step in the operative procedure. 
ETH MO-ORBITAL WALL. 


In the cases with large frontal and ethmoid sinuses as much 


of the ethmoorbital wall as practical is left intact to prevent the 


displacement of the orbital contents. Less retraction of the eye has 


been noticed in the cases where this has been done. 
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TEARS IN ORBITAL PERIOSTEUM. 


The orbital periosteum is often torn but no complications have 
been known to arise except probably an cechymosis which is of 
little importance. In a few cases the orbital periosteum was ad- 
herent to the bone. The bone was rough and it was apparent 


that a previous periostitis had existed. We have obtained spect 


mens of the bone with attached mucous membrane of the ethmo 
orbital wall and also the bone and mucous membrane of the tloor 
from the frontal from most of these cases and hope to present 
later a report of a pathologic study of these specimens. 


ETH MOLD. 


We have round the external approach to the ethmoids a great 
advantage over the intranasal, for thorough exenteration. One 
obtains a better view of the operative field, landmarks are definite 
and the supraorbital cells can be exenterated as well as those small 
anterior cells around the frontal duct. One or more of these 
latter cells have been found intact in practically all of the cases 
that have had intranasal ethmoid operations, even though the 
operator was considered very competent, 


SPHENOID. 


No advantage is seen in the external approach to the sphenoid, 
but the anterior wall can be easily removed on completing the 
ethmoid exenteration. We have observea less tendency for gran 
ulations to form around the sphenoid opening, less discharge in 
the nose and more rapid recovery in those cases where the sphe- 


noid mucosa was removed. Bleeding has been of little moment, 
MIDDLE TURBINATE. 


We do not remove the middle turbinate unless it is polypoid or 
contains infected cells. The attachment of the middle turbinate 
offers a convenient landmark during the operative procedure. It 
does not block the drainage and we see no advantage in removy- 
ing it. 

SUBCUTANEOUS SUTURES. 

We do not close the periosteum or approximate the subcuta- 
neous structures as formerly, and have even abandoned the suture 
to reattach the internal oblique muscle, as no benefit seems to have 
been derived from either procedure. Skin abscesses occur less 
frequently than when subcutaneous sutures were used, 
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REMOVAL OF SUTURES. 


Since the short skin incision has been used no crosscuts are 
needed to approximate the corresponding side. A small needle 
and very fine dermal or horse hair suture material is used. The 
sutures are removed in twenty-four hours. This does away with 
pitting or suture marks in the skin and the linear scar is hardly 


noticeable. 
GROSS BONY CHANGE, 


In the sinus where gross changes have been noticed in the 
bone the convalescence is longer, the postoperative discomfort 
more severe and the nasal discharge persists over a longer period 


of time. 
SEQUELA. 


The Edema of the Lids and Orbital Tissue.—Sometimes an 
edema of the lids and orbital tissue occurs after that following 
the operation has subsided. This is usually caused by an acute 
cold or by forcing air into the orbit by sneezing, coughing or 
vomiting. The swelling usually subsides without any untoward 
effects. Hlowever, in three cases, in one of which the primary 


operation was done by us, an edema of the eve occurred at inter- 


vals over a period ot a few years. Symptoms of headache, pain 


in the eye and the head, nasal discharge, dizziness, diplopia were 
quite marked. These three patients were reopened, one with very 
large frontal and ethmoid sinuses. The latter was found thor- 
oughly clean; the opening to the frontal was large but the granu- 
lation in the cavity showed some sign of infection. In the other 
cases there were diseased ethmoid cells present that had not been 
removed at the primary operation. No edema of the orbital tis- 
sues has occurred in any of these cases after the second opera- 


tion. The last was done about eight months ago, 


Diplopia occurs for a short time after the operation, but in this 


series of cases only one persisted for several months. 
COMPLICATIONS, 


External Drainage.—In one case the sinus refused to drain sat- 
isfactorily intranasally, even though a large Halle probe could be 
inserted into the frontal sinus. This case was reopened three 
weeks following primary operation. No obstruction to drainage 
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was found. The sinus was partially filled with pus and no granu- 


lation had begun to form. 


Osteomyelitis—There has not been a case of osteomyelitis in 


this group, but in a previously reported series there was one 





patient that developed an osteomyelitis, followed by a brain ab- 





scess and death. This patient was operated upon during a sub 





acute exacerbation of a chronic infection, which unfortunately 






Was not pronounced enough to attract attention. 






RESULTS. 







No deaths have occurred in this group from the operation or 





from postoperative complications, Recurrent infections are in 





frequent and those that do occur are mild and of short duration. 





Deformity.—In two cases with extremely large frontal and 





ethmoid sinuses there was a very slight but noticeable retraction 





of the eye. 





Cosmetic Resulis.—The sear from the incision cannot be seen 





after a few weeks except on close inspection. There is no bony 





depression whatsoever. In fact, the majority of the patients state 





that their friends do not believe they have been operated upon 
: | | 






externally. 






CONCLUSIONS, 





1. Morphin and scopolamin analgesia combined with local anes- 






thesia has its advantages over general anesthesia 





2. A short skin incision gives sufficient exposure for the opera 





tion on an average sized frontal sinus. 





3. Practicaliy all bleeding can be controlled without the use 






of ligatures. 





4. Removal of the entire lining mucosa of the sinus is required 






to obtain desired results. 







5. A view of the entire sinus cavity is usually necessary to re 





move the entire lining mucosa, and this can be easily obtained by 





the use of mirrors. 





6. Good results have been obtained where the outer bony angle 





of the frontal floor has not been removed. 





7. Retention of the ethmo-orbital wall prevents a displacement 





of the orbital contents. 





8. The external route offers a safer approach and affords a 





better view of the ethmoid, especially the supraorbital and those 





cells around the nasofrontal duct. 
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9 The middle turbinate ts a valuable landmark and does not 
interfere with operative procedure or good results. 

10. Subcutaneous sutures are unnecessary. 

11. Voor cosmetic results are no longer considered contraindi- 


cations for external frontal operations. 


DISCUSSION 


Dk. Ronerr C. Lyxen, New Orleans: All of my cases have been 
operated upon under general anesthesia, but if we stop to discuss that 
question we will be here a long time 

| cannot, except in one or two instances, remember that I succeeded 
in accomplishing the results | started for, with an incision as short as 
that described by Dr. Simpson | prefer the incision to be long enough 
to accomplish the thing [am going after. I pack the tissues with novo- 
cain and adrenalin in an effort to secure an incision in this locality with- 
out bleeding In my hands, with the incision that I use, I have not 
heen able to accomplish it bloodlesslhy Phe blood vessels must be ligated. 
and | know of no bloodier incision in nose and throat surgery than one 
goes through in shaving the narrow side of the nose 


I am in hearty accord with his fourth conelusion, that removal of 


the entire mucous membrane is absolutely essential to accomplish the 
desired results. He says a view of the sinus cavity is usually necessary 
I say it is absolutely necessary in order to remove every vestige of the 


lining membrane, not only of the frontal sinus but of the ethmoid and 
sphenoid as well. Every instance where it has been necessary for me 
» go in the second time to reoperate because of some persistence of 
symptoms, there has been a retention of some mucous membrane in the 


rl It was for this reason that I laid so much. stress 


angi 


muter bony 
m this point in my original article, and I have not changed my mind. 

Retention of the ethmo-orbital wall, while it might possibly keep the 
eve from retracting, it seems to me inhibits the progress of the work 
| have only seen the eve really retracted in two instances 

Phe external route does seem the safer procedure for the ethmo-frontal- 
sphenoid operative technic, and especially is it necessary in cases where 
we have orbital projection of the ethmoid cells 
In nearly all instances where I select the radical frontal-ethmoid- 
sphenoid operation the turbinate has already been removed. 

‘lease remember the opening sentence of my original article: “dftes 
all else has failed, try this.” Be sure you do not subject the patient to 
this operative procedure until every other means of both medicine and 
surgery has been attempted 

Fhe replacement of the parts back as nearly to their normal location 
as possible 1s a fundamental surgical principle, therefore I still suture 
the periosteum back as near its original location as possible. This prob- 
ably accounts for maintaining the orbit in its normal position, 

Cosmetic results should be secondary to accomplishing a cure of the 
disease. 1 do not now pay so much attention to obtaining a good cosmetic 


result, but go in and attempt to cure the patient 
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Dr. WittiAmM MiruHoerer, Cincinnati, Ohio: | shall limit my remarks 
to a few pertinent facts concerning ethmofrontal surgery, and show a 
few slides of anatomic variations. 

First, the technic of the operation depends entirely upon the anatomic 
Variations encountered. The complete removal of the ethmoid cells is 
the most important part of the operation. It is rarely possible to remove 
all ethmoid cells in intranasal surgery. An isolated frontal sinus infec- 
tion is never the cause of nasal suppuration. The ethmoid cells are 
always involved when the frontal sinus is affected. There are many 
cases where the ethmoid cells alone are involved and = require radical 
exenteration without removal of the mucous membrane of the frontal, 
inasmuch as this cavity is very often but mildly, if at all, involved. There 
fore I do not agree with the essayist when he says it is absolutely impera 
tive always to remove the mucous membrane of the frontal sinus. ‘The 
removal of all infected ethmoid cells, thereby establishing good drainage, 
will many times take care of a frontal sinus just the same as a window 
resection of the antrum ventilates and drains this cavity. 

There are other cases where there is no pathology present in the 
ethmoid or frontal sinus in which the headache is caused by an anatomic 
variation of the ethmoid cells with closure of the nasofrontal duct. If 
intranasal measures fail to relieve these patients, an external ethmoid 
operation is indicated. To obtain healing of pansinusitis complicated 
with polypi is almost impossible with endonasal measures. The skiagram 
gives valuable information regarding the extent laterally of the ethmoid 
cells, and when it shows no ethmoid cells displaced in a lateral position 
we may expect better results with endonasal surgery. Infection of the 


laterally displaced ethmoid cells simulates frontal sinus disease to such 


an extent that a diagnosis cannot be made clinically 

Postoperative retention from closure of the nasofrontal duct occurs 
more often than one is led to believe. The length of the incision depends 
on the extent of the lateral and downward displacement of the cells 

Local anesthesia should be the anesthesia of choice unless swelling of 
the soft parts prevents its use. 

Dr. THomas E. Carmopy, Denver: It seems like carrying coals to 
Newcastle to discuss this paper after it has been presented and Dr. Lynch 
has discussed it, to say nothing of what Dr. Mithoefer has told us 

We must remember that the frontal sinus is simply an ethmoid which 
one might say has gone astray and gotten into the frontal bone. As to 
the results of operation, I wish I could get as good results as these 
no deaths in 100 cases. We have had two deaths in the last two years 
from osteomyelitis which followed, one an operation similar to this, and 
the other an operation much more extensive. As to cosmetic results, we 
have followed this procedure for a number of years and find the cosmetic 
results much better than with any other method. However, as mentioned 
in the paper and by Dr. Lynch, we must not let the fact that we are 
not getting good cosmetic results interfere wih a complete operation 
Formerly we thought it was not necessary to remove all of the mucous 
membrane; where it seemed to be normal in some places we allowed it 
to remain; but some of those cases we have been compelled to reoperate. 
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Some of them cleared up without complete removal, but today when we 
operate we try to make complete removal. In some cases we are unable 
to open all of the ethmoid cells; in some of them we got good results, 
but in others we had to reoperate \s to the intranasal method, I do 
not think it is the method of choice with most of us. We feel we can 
do so much better by the external method 
\s to results, we lost one case recently in which this operation was 
but I had an alibi, because the cerebrospinal fluid showed the men- 
gococcus; but my feeling was that possibly we had operated on a case 
at, if we had waited a day or two, would not have been operated 
upon 
We can agree with practically all the conclusions of the essayists 
Phere is no question about the use of morphin and scopolamin in some 
ses, but in cases where there is any great amount of inflammation | 
think we had better leave them until the inflammation has subsided 
Where the patient is especially nervous I feel a general anesthetic in 
my hands is better. Bleeding is easily controlled. Formerly we thought 
the middle turbinate should always be removed. Of late we find by infract- 
ing it outward and vivine good drainave we vet results, and unless it 
is polypoid we leave it. We have found subcutaneous sutures unneces 
sa Cosmetic results in my hands have been very good. Many of 


these cases do not show even on close observation; but of course we 


“fall down” on some 


Cuttom, Nashville, Tenn The authors say their opera- 
the same as Lyneh’s, but | must disagree with them on this point 


external operation, but it is not the Lynch operation as [ under- 


irst, the question of anesthesia: they have done practically all this 
series under local, and when they talk about administering a grain and 
of morphin to a patient I get cold chills. And then the use of 
i + per cent. solution of cocain packed into an open wound; I have 
never had a local anesthetic death, but [| have personally known of some 
very distressing cases where only a small amount of cocain was injected 
| have a feeling that local anesthesia is more dangerous than general, 
and | also feel that 100 cases is not a large enough series from which 
to draw conclusions as to safety. There is one distinct advantage of local 
anesthesia—the bleeding is not so profuse. When you have said that 
vou have about covered the case for local anesthesia \fter all, the 
bleeding is very litthe more than in a simple mastoid operation. But 
doing an operation of the magnitude of an external operation on the 
frontal sinuses under local anesthesia is a considerable strain on the 
surgeon. I think operations under local anesthesia often result in more 
shock to the patient than we realize. If the operation is done while the 
patient is unconscious and several hours of sleep follow, much post- 
yperative suffering is avoided. 
In regard to the length of their incision, it is not much more than a 
stab incision. I do not believe | could do an ethmoid and frontal sinus 
operation through an incision of that size. | am an advocate of an 


ample incision in any operation. The incision I use is of course depend- 
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ent upon the size of the frontal sinus, but it extends from the lower 
bony margin of the orbit along the side of the nose and through the 
center of the eyebrow as far as necessary I should say a two-inch 
incision is as short as | would use. 

I am in accord with the authors in regard to hemostasis; also regard 
ing the complete removal of the frontal mucosa. It is necessary to the 
success of the operation. 

They leave as much of the paper plate as possible, another point im 
which they are in disagreement with Lynch. [ remove as much of the 
paper plate as possible and I have had no case of displacement of the 
orbital contents. 

Like the authors, I have found the external approach to the ethmoids 
far better for exenteration than the intranasal approach. In regard to 
the sphenoid, | prefer to open it intranasally, as the authors say, but I 
must confess that | am afraid to curet the sphenoid; the internal caro 
tids are too close for comfort. If the anterior wall is removed and ample 
provision made for drainage, | think the sphenoid will clear up, previded 
all pathologic material is cleared out above 

The authors do not remove the middle turbinate; Lynch removes it 
completely. I was taught my ethmoid surgery by H. P. Mosher. — [le 
told me to remove the middle turbinate, and | do so, and have seen mn 
ill effects. 

The authors do not say whether they elevate the periosteum above 
the line of incision. Lynch does not, and he insists that this lessens the 
danger of osteomyelitis. The authors do not remove the floor of the 
sinus out to the external angle; Lynch insists that the removal of the 
floor shall be thorough and complete. The authors do not remove the 
entire orbitoethmoid plate; Lynch insists upon its complete removal. 

Why am I insisting on these points? Because this article is published 
with the statement that it is in all essentials the Lynch operation. It 
recurrences follow an operation performed in this way, the recurrence 
could not properly be charged to the Lynch operation because the technic 
has not been followed in detail. If everyone who undertakes this opera 
tion changes the technic to suit his own ideas, the operation will soon 
be unrecognizable and go into disrepute. 

Over a period of nine years I have done fifteen external operations 
on the frontal sinuses, following as closely as I knew how, the technic 
of Lynch, and the results of the entire fifteen cases have been eminently 
satisfactory. I know that fifteen cases are not enough to warrant perma 
nent conclusions, but an experience of nine years is worth something, 


and the Lynch technic has my entire confidence. 


Dr. RopertT SONNENSCHEIN, Chicago: I am astonished to hear that 
local anesthesia is so dangerous. As a member of the original commit 
tee of the American Medical Association on local anesthesia, and now as 
a member of the Permanent Committee to study the toxic effects of local 
anesthesia, we have learned that cocain is dangerous, but when properly 
used fatalities and undesirable results are very rare. I trust that Dr 


Simpson will at least check up this part of his paper, for while we 


know we must be extremely cautious in the use of cocain, | would not like 
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the impression to be broadcast that it is so dangerous that general anes 
thesia in all nasal work is preferable. 

Dr. W. Likety Simpson, closing: | will first consider local anesthesia 
with reference to its dangers Cocain 4 per cent and adrenalin when 
applied topically is practically nontoxic. Cocain is dangerous if injected 
into the body. We never imject cocain at any time and take special pre- 
cautions, such as coloring the solution, not allowing a nurse to fill a 


syringe, ete, to prevent accidental myection of cocain for novocain 


Phe preoperative preparation and local anesthesia have been used 
in most of our sinus cases and not just in this series. In fact, over 
3,000 cases have been thus prepared and only those cases described have 
heen unsatisfactory. Lach surgeon has his preterence and of course there 
is the case that requires focal or general anesthesia, regardless of the 
preference of the operator, that must be considered 

\s stated in our paper, we do not administer large doses of morphin 
and scopolamin and disregard the patient’s reaction to the drug. We use 
the average size dose at 45 nonute intervals, and have someone see the 
patient between doses 

\s to the incision, it should be whatever length one needs for operat 
ing. but | notice as time goes on we make our incisions shorter kor 
merly when | made an meision through the brow | made a long incision, 
but at the present time we make a rather short incision, as our cut will 
show; but the incision through the periosteum is longer than that through 

] ld 


the skin, so any part of the field can be reached. 


With us, bleeding is one of the mildest features of the whole opera 
tion. It really does not enter into our troubles at all, not even) when 
the supraorbital vessels are cut. We simply pack them off for a short 
time and go on with some other part of the operation. Seldom = does 
it last more than a moment; it is very seldom that we have to tie off 
any vessels whatever. 

Phe removal of all the mucous membrane ts the important step in 
the whole operation. If the entire mucous membrane is not removed 
the operation is mcomplete The crux of the operation is to see the 


{ 


entire field, by mirrors or some other method, and the complete removal 
of the lining mucosa 
| might answer Dr. Mithoefer’s discussion on one point, that I can 


not cure chronic antral suppuration by making windows 


Continuing with Dr. Lyneh’s discussion, | think the outer angle is one 
of the most troublesome parts, but if the entire mucous membrane ts 
removed | do not find that it is necessary to remove the entire floor 
of the larger sinuses 

Phe longer | work on the nose the fewer turbinates I remove. I have 
not removed a turbinate in chronic cases for three or four years unless 
it was polypoid or contained infected cells. As to sutures, formerly I 
placed deep catgut sutures in the periosteum and made a special point of 
drawing the superior oblique into its position, but | use only dermal 
sutures in the skin and these are removed in 24 hours and no dressing 


is placed on the wound 
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As stated, we also believe that the ethmo-orbital wall should be removed 
in all cases, except those with very large sinuses where deformity might 
occur. In these cases the drainage space is much larger with the ethmo 
orbital wall in place than in the average case where it is removed 

It seems to me that Dr. Mithoefer’s pictures show that many ethmoid 
cells cannot be removed in an intranasal operation. | am sure that many 
of us miss the ethmomaxillary cells operating intranasally; these are 
much better attacked by means of the transantral route 

As to the use of local anesthesia in cases where there is marked swell 
ing, we do not do any radical work where there is acute infection, If 
there is rupture of the suppuration into the orbit or anything of that 
type we only do a drainage operation, and then a month or six weeks 


later if it is necessary we do a complete operation. 
J ] 


I enjoyed Dr. Carmody’s discussion very much and would emphasize 


the fact that cosmetic results are rather important. Every now and then 
we see a young lady who has had a very long incision, probably on: 
that could just as well have been a half-inch long. We need not worry 
about the cosmetic results, but [ think it is worth while to make them a 


good as possible. 
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PH BARRAOUER ERTSEPILAKE, 
Dr. Otis Wore, M. D., 
MARSHALLTOWN, Low 


Vhis is the latest model for facoerisis, or the intracapsular 
extraction of cataract by the method of Dr. Ignacio Darraquer 
of Barcelona, Spain. He calls it the zonultome and pneumats 


fe Fi ce] S. 


Dr. Barraquer says this model erisiphake is a great improve 
ment over the previous ones and that he is now fully satisfied 
with it. It is of much sturdier construction throughout and the 
electric motor driven vacuum pump is of chromium: steel con 
struction, mounted on ball bearings and submerged in oil. rac 
tically no wear is possible and the apparatus is not apt to get out 
of order in years of use. The vacuum gauge or indicator is con 
structed entirely of metal and is connected directly with the 
pump, eliminating all flexible connections. The amount of 


vacuum can be regulated with the utmost precision. 


The cupholder or handpicce containing the valve is made of 
nickel throughout. The valves are all metallic and highly efficient. 
There are three cup tips or cannulas of different sizes and shapes. 


These are made of indium-platinum and will admit of sterilization 


by heating in a flame. They fit into the handpiece by a conical 


coupling. The handpieces are beautifully made and are fine ex 


amples of expert Catalan workmanship. 


Dr. Barraquer and Professor FE. Gallemaerts cite some very 
interesting experiments to prove that the apparatus transmits 
vibrations to the zonule sufficient to rupture it. 


Dr. Barraquer is a prodigious worker and has a first-class 
mechanical laboratory at his house, where he spends most of his 
spare time conducting experiments on this and other optical 


apparatuses. 
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The Barraquer Erisiphake 





IMPROVED INSTRUMENT FOR ELICITING OCULAR 
NYSTAGMUS. 


PRESENTED BY Dr. S. L. Suaprro aAnp Dr. S. J. PEARLMAN. 
( LHLIC AGO. 


The experimental production of ocular nystagmus, which ts 
now recognized as a valuable aid in the diagnosis of certain 
intracranial lesions, is effected by various methods, all of which 
are based on the principle of Barany’s original device, namely, 
that of passing a striped surface before the patient’s eves in a 
given direction, This instrument emploved is a revolving 
drum, a hoop or an umbrella on which the patient fixes his gaze 
while the apparatus is rotated before him. While these means 
are sufficient in most instances to demonstrate the presence or 
absence of ocular nystagmus they are not adapted for accurate 
quantitative determinations. It has been demonstrated that the 
character and speed of the nystagmus produced varies among 
other factors with the width of the stripes, the interval between 
them and the rate of speed at which they are passing. To meet 
these requirements the authors have collaborated in devising an 
apparatus which is suitable for research as well as clinical pur- 
poses. The instrument consists of a metal drum approximately 
six by fourteen inches, which is rotated by means of a Universal 
motor and a reducing gear, all contained in an oak case, and so 
designed that all the working parts of the instrument are easily 
accessible. 

Phe speed of the revolving drum is regulated by means of a 
rheostat having more than the average range in that the drum 
may be revolved from the point where movement is hardly per 
ceptible to approximately 150 revolutions per minute. A com- 
bination switch starts and stops the motor and also reverses the 
direction of the drum, so that it may be rotated either clockwise 
or counter-clockwise. The instrument may be placed in the 
horizontal position if it is desired to elicit a vertical nystagmus. 


If it is desired to know the speed at which the drum is rotating 


at any given moment, a knob is pulled out, putting in position a 


bell which rings with each rotation; by means of a stop-watch 


the time required for ten revolutions is ascertained and the num- 
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her of stripes passing per minute in front of the eye can be easily 


calculated. The drum can be removed and paper jackets with 


ditterent stripes or pictures employed as needed. 
The apparatus, which to our belief, is the only electrical device 


in use for this purpose, is made by \V. Mueller & Co., of Chicago, 


and our thanks are due their Mr. Wallrich for his assistance. 


Improved Instrument for Eliciting Ocular Nystagmus. 





THe TUGHES OPLETEIALMOTPROPE. 
PRESENTED BY Dr. WENDELL L. HuGues, New York. 


Chis ophthalmotrope is the result of a long felt need for a 
model which will show the normal and pathologic actions of the 
external ocular muscles, individual or combined, and the effect 


of operations on any of the muscles, 


It is a further development of the model | presented carly last 
year, Which was found to be inadequate in some respects. | will 
briefly mention a few of its features and then) show motion 


pictures of it in action. 


In teaching it is useful in demonstrating the relative position 
of the eyes inthe orbits, the anatomy and the effect on the eyeball 
of active stimulation of the various eve muscles, showing — the 
mechanism of the primary actions of the respective elevators and 
depressors, and where these primary actions are greatest. The 
secondary actions are easily explained by showing them on the 
model. The imitation of normal muscular action is further en- 
hanced by the fact that when the eve is at rest the springs repre- 
senting the museles are under slight tension, representing the 
normal tonicity of the eve muscles; when one “muscle” is acti 
vated, that spring is shortened and the opposing ones stretched, 
mnitating the physiologic muscular contraction and relaxation 
according to Sherrington’s law of reciprocal ennervation. The 
eyes are activated by pulling on strings from the rear. 

\ny desired paresis or paralysis may be shown by reducing the 
tension on the corresponding spring by the adjustment of the 
separate tension strings which are retamed by the tension control 
pegs at the rear. 

A rigid member may be substituted for the left lateral rectus 
muscle to represent the retraction or Duane syndrome. By loos 
ening a small setscrew at the back of the eye a compression 
spring is brought into play and the eye is allowed to be retracted 
as well as turn nasally when the medial rectus is activated. 

The varicus operations for weakening or strengthening the 
actions of the muscles are demonstrable by the attachments pro- 
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vided, a resection or recession of any desired amount being readily 


shown. A convergent squint may be shown and then the opera 
tions done on the model to correct the detormity. A divergent 
squint may likewise be shown and corrected. 


The use of such a model is particularly for teaching purposes 
to undergraduates or postgraduate students of ophthalmic myol 
ogy. It may also be used for demonstrating to patients what 
can be done at operations on the ocular muscles. 





\N INSTRUMENT FOR THE REMOVAL OF 
\DENOTD TISSUE. 


PRESENTED BY Dr. M. M. Cuttom, NASHVILLE. 


Phis instrument was devised sixteen vears ago but has never 
been shown before any society. It was described in the Journal 


of the A. M A., March 27, 1915. 


To my mind, the best instrument for the removal of adenoid 
tissue is the curette. It has two drawbacks: The likelihood of 
losing the growth and the possibility of stripping the mucous 
membrane off the back wall of the pharynx. side from these 


defects no instrument has been devised which ts equal to it. 


| had in mind an instrument which would preserve the good 


qualities of the curette and at the same time overcome the dif- 


ficulties. The instrument is a sharp curette. In addition it has 
a flexible blade at the back worked by an arm running through 
the handle to a thumb ring. There is a movable cage over the 
fenestrum which permits the adenoid to project through the 
instrument, enabling one to get down to the very base of the 


tissue. 


The instrument is grasped in the palin of the hand and thrust 
forward until it touches the vomer. With a downward sweep the 
sharp blade of the curette 1s engaged deeply in the growth and 
then the flexible blade is thrust home and the adenoid is removed 
with a free sweep just as with a curette. When properly used 


it removes the growth en masse. 


Phe method of using the instrument is of the utmost impor- 
tance. [leld in the fingers like a pen, as one uses an ordinary 
adenotome, it becomes just another adenotome. Grasped in the 
palm of the hand, as illustrated, it removes the growth cleanly 


and completely. 
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Instrument for the Removal of Adenoid Tissue 





SUBMUCOUS SEPTUM PUNCH. 


PRESENTED BY Dr. Ropertr G. REAVES, INNOXVILLE. 


This instrument is designed to secure drainage and prevent 
hematoma following a submucous operation. It makes a little pin 
hole in the flap—one, two or three—as many as desired. These 
holes do not close as quickly as one made by a knife, and serve 
to give proper drainage. 





Submucous Septum Punel 


TUNING FORIAS. 
Dkr. Robert SONNENSCHEIN, CHLLCAGO. 
The latest design of tuning forks presented is made of a 
new alloy, consisting of approximately 92 per cent aluminum with 
some copper, manganese and magnesium. These forks do 
tarnish and are rustproof. 


not 


(For description of other instruments presented, see Minutes.) 
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AMERICAN ACADEMY OF OPTHTIEALMOLOGY AND OOTOLARY NGOLOGY 


1930 


JOINT SESSION 
Turspay MorNING 


Phe thirty-fifth Annual Meeting of the American Academy 
of Ophthalmology and Otolaryngology was held at the Sherman 
Hotel, Chicago, October 20th to 24th, 1930. 

Phe ‘Tuesday morning session was called to order at nine 
fiiteen, the President, Dr. Wilham Hl. Wilder, of Chicago, pre 
siding 

Pie Presipent: We are opening now the thirty-fifth Annual 
\leeting of this American Academy of Ophthalmology and Oto 
laryngology, one of the largest single societies in existence, on 
with whose activities you are all well acquainted, and [| trust 
you will find the efforts made by the various committees will 
prove satisfactory. We have a large hall, but we have amplifiers 
sufficient, we hope, to enable evervone in the room to hear those 
speaking from this desk. 

lhe first thing we are to hear this morning is the report of 
the Chairman of the Committee on Arrangements, Dr. Robert 
Sonnenschein. 

Dk. RopertT SONNENSCHEIN: The local committees have 
done their best to make the arrangements complete, and we trust 
everything will run smoothly and to your satisfaction. There 
are a few items that require attention at this time. 

In the first place, everyone should be sure to register at the 
registration booth in the exhibit Hall. 

Second, the ladies will be entertained at a luncheon-bridge 
at the South Shore Country Club, The wives and daughters of 
members and guests are invited, and they should register at the 
hooth in the Exhibit Hall, then meet at twelve o'clock sharp, at 
the east entrance of the Sherman Hotel, to take the busses to 
the Country Club. 

Wednesday evening will occur the annual banquet. Please 
secure tickets at the earliest possible moment so the management 


may know how many places to provide, 
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Tomorrow evening at seven o'clock they will begin to serve, 
so be there by six-thirty. There will be several short talks, and 
then a longer address by Prof. Lang, of the University of Chi 
cago, who is one of the wittiest speakers | know of. He will hit 
off the foibles of the medical men and quacks, and it will be most 
enjoyable, | can assure you. 

The Bausch and Lomb Optical Company are furnishing lan- 
terns and an operator. The Eastman Kodak Company has also 
given us the use of a projector and an operator. The Zeiss Com- 
pany are furnishing microscopes. 

The Gray Bus Line is making a rate of $1.75 instead of 
$2.50 for circle motor trips of the city, These may be secured in 
the west lobby of the hotel. 

Please be sure to have your railroad tickets validated by 
depositing your certificates at the registration desk. If there are 
as many as 250 the return trip will be one-half fare. 

This evening at six-thirty there will be a joint meeting of the 
Chicago Ophthalmological Society and the Chicago Laryngologi 
cal and Otological Society. As you know from the program, there 
will be an address by Dr. Lee W. Dean, of St. Louis, and one by 
Dr. Walter R. Parker of Detroit. The price is $2.50 per plate. 
Please inform the registration desk. It is informal and_ ladies 
are welcome. We trust to have a large attendance. 

Last but not least, | would like to mention a new procedure 
which will be tried this afternoon. There are two rows of arm- 
chairs here in front. This afternoon it is requested that the 
essayists and discussors, and those who expect to discuss papers, 
will at the opening of the meeting come forward and occupy 
these chairs. This will obviate a ereat deal of loss of time and 
annoyance during the meeting. 

The Second Vice-President, Dr. Frederick A. Kiehle, Port 
land, Oregon, presided while the President read his Address, 
entitled “The Standardization of Measurements of Vision and 
Methods of Recording.” 

THe Presipent: It is now my very pleasant duty and privi- 


lege to introduce the honor guest of this Academy, who has come 


quite a long distance to be with us. For the information of the 


members, many of whom know him personally and know his 
work in ophthalmology, | may say that Prof. de Grosz occupies 
the distinguished position of Professor in the first clinic of the 


Hungarian Royal University at Budapest. The Professor comes 
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of a line of ophthalmologists. His grandfather, over a century 
ago, established a hospital for the benefit of those who were suf- 
fering from eye diseases in one of the towns in Hungary that 
now belong to the Austrian Empire. His own father also took 


up special work in ophthalmology and was one of the prominent 


ophthalmologists of the Austro-Hungarian Empire, and he him- 


self occupies this rather high position in the Royal Hungarian 
University. So with such antecedents and such special training, 
which we may say comes in an unbroken line through his for- 
hears, we may expect a man of high attainments. He is distin- 
guished in his field, and | think we may feel honored that he has 
viven us this opportunity and privilege of hearing him, 

| have the very great honor and privilege to introduce, as the 
guest of honor, Dr. mile de Grosz, of the Royal Ilungarian 
University, budapest. 

Pror Dro EMine pe Grosz: My warmest thanks for this 
reception. It is a very great honor, coming from such a little 
country, to be the guest of the great United States. It is very 
hard to bring science over to you in a country which has such a 
high position in the scientific world. I believe you expect me to 
bring my own experience. | will do my best, and | have only to 
ask your greatest indulgence. 

The following symposium was then presented : 

DISEASES OF THE PARANASAL SINUSES AND THEIR 
RELATION TO DISORDERS OF THE EYE. 
Prof. Dr. Emile de Grosz, Budapest, Hungary. 
Dr. James A. Babbitt, Philadelphia. 
Dr. Sanford R. Gifford, Chicago. 


The Tuesday morning session adjourned, 
SECTION ON OTOLARYNGOLOGY 
TUESDAY AFTERNOON SESSION 


The Tuesday afternoon session was called to order at two- 
five, the First Vice-President, Dr. Frank R. Spencer, presiding. 
Dr. Joseph C. Beck, Chicago, read a paper entitled “Non- 
Specific Protein Therapy in Otolaryngology.” This paper was 
discussed by Drs. Burt R. Shurly, Detroit; Samuel Levinson, 
Chicago; Edwin MeGinnis, Chicago; Frank J. Novak, Jr., Chi- 


cago; and Joseph C. Beck . 
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Dr. Robert F. Ridpath, Philadelphia, read a paper entitled 
“Embryology of the Larynx.” This paper was discussed by Drs. 
Ralph A. Fenton, Portland, Oregon; John F. Barnhill, Indian 
apolis; Thomas E. Carmody, Denver, Colorado; and Robert. F. 
Ridpath. 

Dr. French K. Hansel, St. Louis, read a paper entitled “The 
Diagnosis and Treatment of Allergic Disease of the Nose and 
Paranasal Sinuses.” This paper was discussed by Drs. L. W. 
Dean, St. Louis; Frederick T. Hill, Waterville, Maine; Frank J. 
Novak, Jr., Chicago; and French K. Hansel. 

Dr. Ralph Almour, New York City, read a paper entitled 
“The Significance of the Squamous Epithelium in the Cause 
and Repair of Chronic Middle Ear Disease.” This paper was 
discussed by Drs. Samuel J. Kopetzky, New York City; Ik. M. 
Seydell, Wichita, Kansas; S. J. Pearlman, Chicago; Joseph C. 
Beck, Chicago; Bernard J. MeMahon, St. Louis; and Ralph 
Almour. 

Drs. Albert E. and Eugene Bulson, Fort Wayne, Indiana, 
presented a paper entitled “Chronic Diphtheria Originating in 
and Limited to the Trachea and Bronel.” This paper was dis 
cussed by Drs. Gabriel Tucker, Philadelphia; Millard I. Ar 
buckle, St. Louis; FE. B. Swerdfeger, Denver; and Albert) E. 
Bulson. 

The Tuesday afternoon session adjourned, 


SECTION ON OPHTHALMOLOGY 
WEDNESDAY AFTERNOON SESSION 


The Wednesday afternoon session convened at two o'clock, 
with the President, Dr. William H. Wilder, in the Chair. 

Drs. Frank E. Burch and H. W. Grant, St. Paul, Minne- 
sota, presented a paper entitled “Some Considerations of Muscle 


Surgery, with Special Reference to the Tucking Method.” This 


paper was discussed by Drs. W. Lb. Lancaster, Boston; L. C. 
Peter, Philadelphia; S. B. Muncaster, Washington, D. C.; Rod- 
erick O'Connor, Oakland, California; William ‘T. Davis, Wash- 
ington, D. C.; and Frank FE. Burch. 

Dr. J. I. Gouterman, Philadelphia, read a paper entitled 


“Tay-Sach’s Disease: Report of Two Cases.” This paper was 
discussed by Drs. L. C. Peter, Philadelphia; Parker Heath, De- 
troit ; Isadore Goldstein, New York City; and J. 1. Gouterman. 
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Dr. Dorland Smith, Bridgeport, Conn., read a paper entitled 
“The Estimation of the Total Refractive Error Without a Cyclo- 


plegic.” This paper was discussed by Drs. 5. Judd Beach, Port- 













land, Maine; Edward Jackson, Denver; W. 1. Lancaster, Bos- 
ton; W. HL. Crisp, Denver; and Dorland Smith. 

Dr. Howard F. Hill, Waterville, Maine, read a paper entitled 
“Sporothrix Infection of the Eye and Adnexa.” ‘This paper was 
discussed by Dr. A. J. Bedell, Albany, New York. 

Dr. Isadore Goldstein, New York City, read a paper entitled 
“Rosette Formation in the Eyes of Irradiated Human Embryos.” 
This paper was discussed by Drs. I. V. 1. Brown, Chicago ; Wil- 
liam C. Finnott, Denver. 

Dr. Daniel B. Kirby, New York City, read his report as 











Research Fellow in Ophthalmology, entitled “A Study of Cal- 
cium in Relation to Cataract.” This paper was discussed by 
Drs. \. D. Ruedemann, Cleveland; F. A. Davis, Madison, Wis- 
consin; C. S. OBrien, lowa City. 


Phe Wednesday afternoon session adjourned. 
SECTION ON OYPOLARYNGOLOGY 


TuurspAY AFTERNOON SESSION 








The Thursday afternoon session convened at two o'clock, 


the First Vice-lVresident, Dr. Frank R. Spencer, in the Chair. 












Exuinirtlion oF New [INSTRUMENTS 





Drs. S. L. Shapiro and S. J. Pearlman, Chicago, exhibited 









an improved method of eliciting optic nystagmus. 

Dr. M. M. Cuilom, Nashville, Tenn., exhibited an instrument 
designed for the removal of adenoids. This instrument has a 
flexible blade which enables the operator to enucleate the adenoids 
as tonsils are enucleated; also a basket attachment to prevent 
losing the adenoid in the pharynx. 


Dr. Robert G. Reaves, Knoxville, ‘Tenn., exhibited a sub- 










mucous septum punch. 

Dr. Robert Sonnenschein, Chicago, demonstrated the latest 
design of tuning forks made of a new alloy, consisting of approx- 
imately 92 per cent aluminum with some copper, manganese and 
magnesium. These forks do not tarnish and are rust proof. 

Dr. Mark J. Gottleib, New York City, read a paper entitled 
“Deafness Due to Pancreatic Insufficiency : Symptomatology and 
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Treatment.” This paper was discussed by Drs. Samuel J. 
Kopetzky, New York City; E. M. Josephson, New York City; 
and Mark J. Gottleib. 

Dr. Frank J. Novak, Jr., Chicago, read a paper entitled “The 
Besredka Theory of Immunity and Its Possible Application in 
Otolaryngology.” This paper was discussed by Drs. Austin .\. 
Hayden, Chicago; Joseph C. Beck, Chicago; Prof. Lloyd Arnold, 
University of Illinois; A. W. Morse, Butte, Montana; Ralph -\. 
Fenton, Portland, Oregon; and Frank J. Novak, Jr. 

Dr. R. E. Windham, San Angelo, Texas, read a paper en 
titled “Agranulocytic Angina.” This paper was discussed by 
Drs. Frank R. Spencer, Boulder, Colorado; J. B. Potts, Omaha ; 
FF. Ht. Newton, Dallas, Texas; Francis L. Lederer, Chicago; J. J. 
Shea, Memphis, Tenn.; Austin A. Hayden, Chicago; Thomas EF. 
Carmody, Denver; and R. KE. Wyndham. 

Drs. W. Likely Simpson, Memphis, Tenn., and Sam_ I. 
Sanders, Detroit, presented a paper entitled “Interesting Observa- 
tion in More Than One Hundred External Ethmofrontal Opera 


tions.” This paper was discussed by Drs. R. C. 
F.. 


Lynch, New 
Orleans; W. Mithoefer, Cincinnati; Thomas 
ver; M. M. Cullom, Nashville, Tenn. ; Robert Sonnenschein, Chi 


Carmody, Den 


cago; and W. Likely Simpson. 

Dr. Richard E. Scammon, Minneapolis, read a paper entitled 
“Development of Paranasal Sinuses.” This paper was discussed 
by Drs. John J. Shea, Memphis, Tenn. ; and Richard E. Scammon. 

Dr. FRANK R. SPENCER: On behalf of the officers of the 
Academy I want to thank you for your interest, especially in this 
Section. Dr. Myers tried very hard to arrange an interesting 
program and we hope you have enjoyed it. The meeting is now 
adjourned, 


SECTION ON OPHTHALMOLOGY 
FripAy AFTERNOON SESSION 


The Friday afternoon session convened at two-ten, the [resi- 
dent, Dr. William H. Wilder, in the Chair. 
EXHIBITION OF NEW INSTRUMENTS 


Dr. Wendell L. Hughes, New York City, gave a moving 
picture demonstration of the Hughes ophthalmoscope. 





THIRTY-FIFTH ANNUAL MEETING 485 


Dr. A. S. Green, San Francisco, presented an optical trephine 


which is intended to overcome some of the objections to the von 


Heppel trephine ; it is a lighter instrument and much more easily 


handled ; there are three blades of different sizes which are inter- 
changeable. He also presented a cataract mask made of aluminum. 

Dr. Ff. Park Lewis, Buffalo, demonstrated a simple method 
of application of ardium treatment for painful, noninflammatory 
conditions of the eve. 

Dr. Otis R. Wolfe, Marshalltown, lowa, presented the new 
Barraquer pump. It is of much heavier construction than the 
original and the vibration is improved. .\s a gauge it accurately 
controls the amount of vacuum. There are three plates to be 
used in connection with this pump, of three different sizes and 
shapes, the objection to them being that the edges are sharp 
instead of round as in the Green instrument. 

Dr. George I. Suker presented a pair of forceps on the order 
of chalazion forceps, only much larger, for the purpose of making 
a lid flap for transplant into the conjunctival sac and the eve- 
ball. [by screwing it down tight hemorrhage is stopped and the 
lid held tight while the mucous membrane is dissected. Also a 
cataract knife, to be used especially in operations for glaucoma. 

Dr. Ramon Castroviejo, Chicago, exhibited Dr. Arruga’s 
speculums for the eyelids, one for the right eye and one for the 
left. 


The following symposium was presented : 
SyMPOSIUM ON TRACHOMA 


Prof. Dr. Emile de Grosz, Budapest, Hungary. 

Dr. J. A. Stucky, Lexington, Kentucky. 

Dr. Peter Olitsky, New York City (by invitation). 

Dr. Charles Weiss, St. Louis (by invitation). 

The above symposium was discussed by Drs. Paul D. Moss- 
man, UL. S. Public Health Service, Albuquerque, New Mexico; 
William C. Finnoff, Denver. 

Dr. Allen Greenwood, Boston, read a paper entitled “Lattice 
Keratitis: Studies of Four Cases Observed in One Family.” 
This paper was discussed by Dr. Richard Gamble, Chicago. 

Dr. Otis R. Wolfe, Marshalltown, lowa, read a paper entitled 
“The Barraquer Cataract Operation.” This paper was discussed 
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by Drs. Harry Woodruff, Joliet, Hlinois; W. B. Lancaster, Los- 
ton; S. G. Higgins, Milwaukee; A. S. Green, San Francisco ; 
W. A. Fisher, Chicago; O. B. Nugent, Chicago; Ramon Castro- 
viejo, Chicago; and Otis R. Wolfe. 

Dr. Ralph I. Llovd, New York City, read a paper entitled 
“Herpes and Allied Conditions.” This paper was discussed by 
Drs. S. B. Marlowe, Syracuse, N. Y.; J. B. Corser, Scranton, 
Pennsylvania; FE. Ee. Blaauw, Buffalo. 

THe Presipent: This closes our program, and while | real 
ize the importance to you of getting away, | want to say that we 
have a very respectable contingent in size, and certainly a very 
large one in quality, left. 

In closing, the only thing left for me to do is to thank the 
members of this Section for the evident appreciation they have 
had of the program we have prepared for them. I want partic 
ularly to thank the Secretary and those who have given such 
excellent work toward the arrangement of the program, and | 
wish also to express my personal thanks to Dr. NKiehle, the Vice 
President, who has assisted me in conducting the program. ‘The 


meeting stands adjourned. 
Tuurspay EVENING Session 


At five-thirty, Thursday evening, an informal dinner was 
given, followed by a discussion of the question of forming a 


Teachers’ Section in the Academy for the purpose of providing 


an open forum for the discussion of questions of especial inter 


est to those members who teach in the various medical schools 
of this country and Canada. 

A formal paper on “The Qualifications of the Medical Spe 
clalist’” was read by Dr. Harold Rypins, Secretary of the New 
York State Board of Medical Examiners. 

This was followed by informal discussion by Drs. 5. LL. 
Kopetzky, Chairman; Edward Jackson, Denver; Allen Green 
wood, Boston; Harvey J. Howard, St. Louis; John F. Barnhill, 
Indianapolis; Harris P. Mosher, Boston; Joseph C. Beck, Chi- 
cago; Ralph A. Fenton, Portland, Oregon; Harry S. Gradle, 
Chicago; Perry G. Goldsmith, Toronto; William H. Wilder, Chi- 
cago. 

Upon motion, it was decided to present the following resolu 
tion to the Council and ask for its favorable action: 
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Wiaerieas, those of our members engaged in teaching the 


specialties of otolaryngology and ophthalmology have neither a 


forum for the exchange of ideas nor the means to supervise and 
when necessary standardize the courses they give, and as a group 
are inarticulate; and 

WHEREAS, it has seemed to us that the formation of a Teach- 
ers’ Section would supply a need felt by many; therefore, 

Bi ir Resorvep, that the Council be instructed to appoint 
the necessary officers or committeemen to form such a Section, 
the rules and regulations for the administration of such a Sec- 
tion to be adopted and approved by the Council; and 

Bear Fourruer Resorvep, that the proper authorities shall 
enact the necessary measures to provide the finances needed in the 
formation and functioning of such Section. 

ARTHUR J. BEDELL 
ArtHur W. PRoerz 
L. W. DEAN 
J. A. Stucky 
SAMUEL J. NopETZKY 
Ratru A, FENTON 
FRANK E. Buren 
T. EK. CarMopy 
G. M. Coates 

The meeting adjourned. 

Business MEETING 

The Business Meeting was held Thursday at nine-thirty, in 
the Bal Tabarin, the President, Dr. William IH. Wilder, presiding. 

(on motion, the reading of the minutes of the previous meet- 


mg was dispensed with. 
Phe following reports of officers and committees were sub- 


mitted: 
REPORT OF SECRETARY 
1930 


The Academy membership on October 1, 1930, was as fol- 


lows: 
Reported at the Atlantic City convention 


lected to membership at Atlantic City 


Total at the beginning of this year 
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During this year: 


Dropped for non-payment of dues...... 14 

TUN oo ea 2G RE RRR Re KS 2/7 

DE Scnscne packs eenes sas nes 3 +4 
Membership October 1, 1930....... 1,067 


Membership divided as follows: 


Honorary Members ................ 12 

Ce PD a th dette eeekees ee eed 12 

Carried by order of Council.......... 5 

ey NN oka cae wa-eeee dos ae 1,580 

One year delimquent................ 3- 

Two years delinquent............... 24 1,067 

Apcets PONG 2... secs es ccs 1X6 
Total carried on books. ......... 1,853 


During the past vear the following deaths have occurred : 


Dr. R. D. Alway, Aberdeen, S. D. 

Dr. Wm. F. Beggs, Newark, N. J. 

Dr. D. L. Bettison, Dallas, Texas 

Dr. Jesse F. Boone, Chicago 

Dr. ©. C. Breitenbach, Waukegan, III. 
Dr. Edmund T. Brown, Burlington, \t. 
Dr. D. H. Coover, Denver, Colo. 

Dr. W. L. Dayton, Lincoln, Neb. 

Dr. Jacob G, Dorsey, Wichita, Kan, 
Dr. Wolf Freudenthal, New York 

Dr. Harold Gifford, Omaha 

Dr. F. C. Howard, St. Louis 

Dr. J. H. James, Mankato, Minn. 

Dr. James W. May, Kansas City, Kan. 
Dr. John F. Murdoch, Pittsburgh 

Dr. Walter Eugene Murphy, Cincinnati 
Dr. James A. Patterson, Colorado Springs, Colo. 


Dr. James M. Patton, Omaha 
Dr. William J. Rideout, Freeport, II. 
Dr. Ross H. Skillern, Philadelphia 


Dr. S. McCuen Smith, Philadelphia 
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Dr. lrederic M. Strouse, Philadelphia 


~ 


r. Louise V. Stegman, Battle Creek, Mich. 


Dr. Derrick T. Vail, Cineinnati 
Dr. Lee M. Willard, Wausau, Wis. 
Dr. J. Ml. Woodson, ‘Temple, Texas 


The following members resigned : 


Dr. I. i. Barnes, Chicago 
Dr. Wendell Phillips, New York 
Dr. John J. Rainey, Troy, N.Y. 


The following members have been dropped for non-pay- 


ment of dues: 


Dr. A. C. Bartholomew, Fort Wayne, Indiana 
Dr. Wm. L. Kenney, St. Joseph, Mo. 

Dr. G. KE. Seaman, Milwaukee, Wis. 

Dr Ve ik. Van Wirk, Pittsburgh 


\t the Atlantic City convention the fiseal year was advanced 
from August first to January first. This change has made it 
necessary to extend the financing this year over a period of eigh- 
teen months, as of August 1, 1929, to January 1, 1931. Because 
of this change the books will not be audited until after January 
first, and the report will be presented at the 1931 convention. 

rom correspondence received in the secretaries’ offices it 
is evident that many members are unaware of the methods fol 
lowed in the construction of the convention programs—scientific 
and instructional. 

\t each convention, and in the announcements, members are 
requested to submit not only subjects that they themselves are 
desirous of presenting, but also are asked to report on suitable 
research work accomplished by others. This information should 


' be forwarded to the respective Section secretary prior to January 
first, for at that time the newly elected officials assume office, 
and very shortly afterward the Program Committee is called to- 
vether. ‘This committee consists of the President, President- 
j elect, First Vice-President, Treasurer, the five Secretaries, and 


the General Chairman of the local committee for the forthcom- 
ing convention. 
To this committee are submitted all suggestions contained 


in the secretaries’ files, and each item is carefully discussed. The 


; 
' 
' 
' 
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general outline is constructed and the papers accepted are those 
which tend to produce a program of broad, scientific merit. Usu- 
ally about half the places are filled through invitation; the bal- 
ance, with the exception of two or four placements, are filled 
from voluntary offerings. ‘The entire committee functions as a 
unit, thus eliminating the danger of personal prejudices, unfair- 
ness and the many other factors so often encountered where a 
single individual is vested with authority, 

It has seemed to the officers of the Academy (those elected 
to guide the society ‘’s course) that the system adopted serves bet 
ter to maintain a high type of program as well as to bring to the 
membership at large, during the annual meeting, the best that 
is available of the scientific progress of today. 

An organization as this Academy, with a membership of 
nearly 2,000, having activities so greatly diversified, involves an 
immense amount of detail work, which is handled in the offices 


of the various secretaries. Since this work is an addition to 


the professional duties of each secretary, being as it is a labor 


of love, it is reasonable to expect that errors will creep in. The 
officers earnestly request members to advise of mistakes detected. 
We make one further plea: kindly assist those conducting 
this work by answering promptly all correspondence, 
Respectfully submitted, 


Wittiam IP. WHerry, 


Ewvecutive Secretary. 


Upon motion, duly seconded, this report was accepted and 


filed. 
REPORT OF SENIOR MEMBER OF COUNCIL 


Dr. Harris P. Mosner: The following is a summary of the 
action of the Council: 

The Council recommended that the Presessional Volume for 
1931 be discontinued, and that a liberal abstract of the papers be 
substituted in the program. It was also decided to ask the mem- 
bers of the Academy, at the 1931 session, to express themselves 
as to which method they like the better. 

The Council approved the changes in the Constitution and 
By-Laws as given in this year’s program. ‘These changes were 
proposed last year and, according to the By-Laws, come up for 


action at this time. 
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The Finance Committee reported favorably on the proposed 
changes in conducting the business affairs of the Academy. The 


Council approved this report. 


The Finance Committee authorized and the Council approved 
the payment of $1200.00 to the Army Medical Museum for serv- 


ices rendered the Committee on Pathology. 


The Research Committee recommended and the Council 
approved the award of Research Fellowships as follows: Dr. D. 
I. Wirby, for ophthalmology, $2000.00; Dr. W. J. MeNally, for 


otolaryngology, $2000.00. 


The following Committee Reports have been filed with the 


Council: 


\MERICAN Boarp or OTOLARYNGOLOGY 


(ictober 23, 1930 


To the Council of 
The American Academy of Ophthalmology and Otolaryngology, 


7 


Chicago, [linots. 
(Gentlemen: 


\s members of the American Board of Otolaryngology we 


wish to submit the following report: 


Total number of certificates granted by the Board since its 
organization, 1,626. ()f these 25 are now deceased, leaving 1,601 


practicing physicians who now hold this certificate. 


As the number passed at the Philadelphia examination was 
included in last year’s report, we can only report on the examina- 
tion held in Detroit preceding the American Medical Associa- 
tion. At that examination 78 were examined, of which 58 were 
certificated; 11 failed; 2 were conditioned; 5 passed a junior 
or preliminary examination, and 2 were held pending completing 
of their files or cases. 

The examination held preceding this meeting is not included 
in this report. 


Respectfully submitted, 


T. E. Carmopy 


W. P. Wuerry 
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COMMITTEE TO INVESTIGATE THE TREATMENT OF INCIPIENT 
CATARACT 


Your committee wishes to report progress. We wish par- 
ticularly to call the attention of the members to the investigative 
work of one of the committee members, Dr. Daniel [. Kirby. His 
paper on the study of calcium in relation to cataract has been 
presented to the Academy and his results are evidence that the 
administration of calcium and parathormone do not cause absorp- 
tion of opacities or improve vision in cases of incipient cataract. 

Several members of the committee have been investigating 
the question along clinical lines and individually are of the opinion 
that enough is being accomplished in the non-surgical treatment 
of cortical cataract to encourage the continuance of their inves- 
tigations, 

The committee as a whole wishes to encourage the efforts 
that scientific ophthalmologists may make toward solving this 
vexing problem. 

We wish to call to the attention of members that on pages 
245 to 248, Vol. 5, of the new Kurze Handbuch der (phthal- 
mologie, edited by Shick and Bruckner, there is a splendid ac- 
count of the medicinal treatment of senile cataract which sum- 
marizes the impressions of most ophthalmologists on this subject. 

The committee wishes to be continued. 

ALLEN GREEN WOOD 
HANS BARKAN 

F. W. DEAN 
Harry S. GRADLE 
DANIEL B. Kirey 


COMMITEE ON Harp oF HEARING 


The standing Committee on the Hard of Hearing reports 
notable progress in the field of its activities during the past year. 

There has been a significant increase in national interest in 
the prevention of deafness, especially among our school popula- 
tion, largely due to the efforts or members of this and similar 
committees. 

Great progress has also been made in the amelioration of the 
condition of the deafened through the establishment of many new 
local organizations for the Hard of Hearing. In Chicago, and 
in many other cities, largely through the influence of one of our 
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members, many theatres showing sound pictures have installed 
individual headphones with high amplification for their hard of 
hearing patrons. Also many churches are similarly meeting the 
needs of this large group. ‘Telephone companies throughout the 
country have, during the past year, made available additional 
equipment for amplifying the sounds of the ordinary telephone 
receiver so that many persons long unable to telephone are again 
able to communicate comfortably over the telephone. 

Your committee, having long interpreted its function to 
consist largely in aiding the movement for the prevention of deaf- 
ness and the amelioration of its consequences, deems it wise to 
change its name to the Committee on the Prevention and Ameli- 
oration of Deafness. It requests the permission of Council to 
so change its official name and to continue its activities. 

Under authority voted at a previous meeting of the Academy, 
with the approval of the President, the committee has augmented 
its membership by the appointment of the following new mem- 
bers: Dr. Austin A. Hayden, Chicago, to succeed the late Dr. 
Charles W. Richardson; Dr. John F. Barnhill, and Dr. EK. H. 
Cary. 

Respectfully submitted, 


Horack NeEwuartr, Chairman. 
COMMITTEE ON OPHTHALMIC AND OTOLARYNGIC PATHOLOGY 


There has been no major change in the work of this Com- 
mittee since the report of 1929. Material is still coming in to the 
Army Medical Museum at about the same rate as during the 
past few vears, and is being worked up and returned to the donors 
as previously, 

The study sets are in demand, particularly in the smaller 
towns. It is still too soon to judge of their absolute importance, but 
letters of praise from those who have used them are being received 
by this Committee. The sets are being used by the Academy this 
year for the first time in the Courses of Instruction and are play- 
ing an important role in the teaching of ophthalmic pathology. 
It is hoped that they will be called for to a greater extent next 
year by applicants who are presenting themselves for the Board 


l-xaminations. 


Thus the Committee has nothing specific to report except 
general progress and the hope that more Fellows will avail them- 
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selves of the facilities offered by this Section of the Academy 
and the Army Medical Museum, 


Harry S, Grape, Chairman. 
The following is the report from the Army Medical Museum: 
ArMy Mepicat Museum 


October 20, 1930 


Eve Specimens | Eve Specimens | Other Items 
Received and Diagnosed Illustrations, 
Reported When Received Models, ete rOTAL 


lor 7 yrs. end- 
ing December SOO 583 1,124 2.484 
31, 1927 


lor vear end- 
ing December 177 46 223 
31, 1928 


lor year end- 


ing December 305 21 0) 3260 
31, 1929 


January 1,1930, 
to 193 ] 0) 104 


July 1, 1930 


TOTAL 1,475 651 1.124 3.227 


The collection of eye sets has been sent out to 17 individuals 
during the year. This collection is growing rapidly in importance 
and the approval of this Academy of the project now under the 
National Research Council is before you for action. 

Gero. R. CALLENDAR, 
Major, Medical Corps, U. S. A,, 
Registrar. 
{An outline of the scope of this registry will be found on 


vage 530. 
S 


REPORT OF AMERICAN COMMITTEE ON OPTICS AND 
VisuaL, PHyYSIoLoGy 


The President's Address calls attention to a subject that has 
been under consideration of this committee during the past year. 
The committee has secured promised co-operation of the Depart- 
ment of Psychology of the University of Michigan, and_ the 
United States Bureau of Standards, for the study and standard- 
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izing of tests for the acuity of vision. The need for and impor- 
tance of such assistance, and of the general support of ophthal- 
mologists, is evident from the history and present use of visual 


tests. se 


It is 250 years since attention was called to the angle of about 
one minute, that must separate the direction of two stars, or sim- 
ilar objects, to make them appear as separate. It was about 70 
vears ago that Donders suggested this angle as the basis for more 
exact visual tests; and Snellen, choosing block capital letters, in- 
scribed each letter in a square subtending the angle of 5 minutes 
on each side, at the greatest distance at which the letters could 


he recognized by eyes with good vision. 


Three vears later Snellen found that some of the letters he 
had chosen did not conform to visibility, at the distance for which 
they were numbered—some of the 20-feet letters were visible at 
30 feet. Hle made a re-selection of letters and suggested other 
figures of like size, including the incomplete square. Later he 
modified that square by introducing a middle arm, making it the 


figure now widely known as the “Snellen Ee.” 


Since that time capital block letters, modified block letters, 
(sothic letters and some others have been arranged on test cards 
and called “Snellen letters,” and widely used for testing visual 
acuity. These cards have varied in the size, shape and visibility 
of the letters. For some cards the size has been accurately cal- 
culated to subtend the five-minute angle at the distance for which 
the letters were numbered. For other cards the sizes have been 
inaccurately copied from cards previously published. Cards from 
most varied sources, with wide variations of accuracy, have thus 
come into general use; and the results of tests made with all of 
them have been recorded in the fractional form suggested by 
Snellen in feet, or in meters. Thus the literature of ophthalmol- 
ogy, the histories of cases, the records of industrial commissions 
and the courts, have been strewn with fractions, either vulgar or 
decimal, supposed to designate the distance the tests were recog- 
nized, as compared with the distance they should have been recog- 
nizable with good vision. 

The convenience and value of letters for purposes of testing 
vision are obvious. But the different letters are recognized by 
their differences of shape; and these differences of shape make 


them unequal as to the distances at which different letters can be 
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recognized. With Gothic letters that have been used for such 
tests, the differences have amounted to 50 per cent. With care 
fully constructed block letters, of the same size, the differences 
ammount to 30 per cent. Such variations are intolerable, in a stand- 
ard by which visual acuity is to be judged: in schools for admis 
sion to branches of public service, or in the trial of claims for 
industrial damage and disability. There is great and immediate 
need for accurate, reliable, authoritative visual tests, founded on 
careful, scientific research. 

The committee recommends: That the \merican \cademy of 
Ophthalmology and Oto-Laryngology appropriate from its funds 
devoted to research the amount of $1,500, or so much thereof 
as may be needed, to assist in meeting the expenses of such 
research, 

Epwarp JAcKson, Chairman. 


COMMITTEE ON STANDARDIZATION OF TUNING FORKS AND 
HEARING TESTS 


Your Committee on Standardization of Tuning Forks and 
Hearing Tests, which has been in existence since 1922, presents 
this report: 

One of the most important subjects which was considered 
was that of obtaining forks made of a metal which is rust-proof 
and which at the same time has the elasticity and other desirable 
qualities of steel. Two years ago we reported to you forks made 
of an alloy (consisting of 95.6 per cent magnesium, 0.4 per cent 
manganese, and 4 per cent aluminum), by Mr. B. E. Eisenhour 
of the Riverbank Laboratories, Geneva, Illinois. This series of 
forks extended from C-2 (16 double vibrations) to c-5 (4096 
double vibrations). These forks served very well, both for bone 
and air conduction, with the exception of the c-4 and c-5 forks, 
which vibrated only a short time as compared with steel forks of 
the same pitch. The magnesium alloy forks are very light in 
weight as compared with steel and do not rust. While no peeling 
occurred, the forks change color due to oxidation. 

In order to overcome the short period of vibration of the high- 
est pitched forks, and also to prevent oxidation, further experi- 
ments were made by Mr. Eisenhour with a new alloy consisting 
of approximately 92 per cent aluminum with some copper, man- 
ganese and magnesium. This alloy showed many excellent quali- 
ties, not the least being its specific gravity of 2.8, as compared 





ne ee a. 
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with that of steel, which is 7.7 to 7.9. In other words, it is only 
about one-third as heavy as steel. In the second place, the forks 
made of this metal do not tarnish, but retain the silver-like color 
of aluminum. In the third place, the c-4 and c-5 forks made of 
this alloy have a very considerable period of vibration, comparing 
very favorably with a steel fork of the same pitch, even though 
their vibration period is not quite so long. 

These forks, therefore, have the very desirable qualities of 
lightness of weight, absence of rust or tarnish, long period of 
vibration for air and bone conduction, elasticity, and, last but not 
least, a lower cost than the best imported Gaerman forks. 

Mr. Kisenhour tested the alloy forks for stability of frequency 
by vibrating them electrically. When thus exciting the c-1 (256 
d.v.) fork 500 hours, or 460,000,000 vibrations, and checking thre 
frequency by a method that could detect changes of one vibration 
in 250,000, no change in the frequency of the fork under test 
could be noted. We believe that this series of forks will answer 
all requirements and trust that experience with them will con- 
firm this view, 

Owing to the fact that even the very best c-5 forks do not 
vibrate by air as long as desired, Professor NKarl L. Schaefer and 
Dr. Frank Wethlo of Berlin have devised a metal rod with the 
pitch of c-5, which is said to have a long period of vibration. We 
will investigate this matter and will endeavor to report more fully 
upon it a year hence. 

The committee recommends the adoption of this report and 
the continuance of the committee for further work along the lines 
of standardization of tuning forks and hearing tests. 

Respectfully submitted, 
ROBERT SONNENSCHEIN, Chairman 
GEORGE W. MACKENZIE 
L. W. DEAN 
Ke. G. Gin 


COMMITTEE ON EXTRAMURAL GRADUATE [INSTRUCTION 


This committee was appointed for the purpose of investigat- 


ing and reporting upon ways and means of promoting extra- 
mural graduate instruction in our specialties in addition to that 


carried on in established institutions. 
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The committee recognizes that there are three necessary 
fields of graduate instruction, namely: (1) for the recent grad- 
uate who wishes to qualify as a specialist; (2) for the general 
practitioner who wishes to specialize; and (3) for the practicing 
physician who is recognized as a specialist in eve, ear, nose and 


throat diseases, but who desires further graduate instruction. 


The requirements of the first two groups can be met only 
by established institutions for graduate instruction. [lowever, 
judging from the avidity with which the courses of graduate 
instruction given by the \cademy have been attended for the past 
ten years, it would seem that there is a nation-wide desire for 
similar courses which will be more readily available to practi 
tioners throughout the country. These courses must be limited to 


members of the third group. 


The present courses of instruction fostered ly the \cademy, 
the Colorado Congress, and others, are insufficient to meet the 
demand. The committee believes, therefore, that the time is now 
ripe for the establishment of extramural courses of graduate 
instruction in various parts of the country under the auspices of 
organized medical societies and medical schools, in order that 
a greater number of ophthalmologists and otolaryngologists may 
have the advantage of such courses with less expenditure of time 
on the part of each individual. 

From the experience gained in the past ten vears with the 
Section on Instruction of the Academy, the committee is certain 
that the Academy can be of material aid in promoting such extra 
mural courses by: (1) the regulation of the number of hours 
involved; (2) the supervision of the curriculum; and (3) selec- 
tion of the instructors. 

The committee therefore makes the following recommenda 
tions: 

1. That the Academy foster extramural graduate instruction. 

2. That this function of the Academy be delegated to the 
Section on Instruction with power to appoint subcommittees. 

Respectfully submitted, 


W. V. Munuin, Chairman 
Hlarry S. GRADLE 
Wa. L. Benepicr 
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The following members have been elected by Council and 


resignations accepted : 


/ ife embers 


Dr. H. Gb. Young Burlington, Lowa 
Dr. Otto Stein Chicago 
Dr. Grant Selfridge San [Francisco 
Dr. J. PL. Allen Denver 


llon rary VW WMOCr 


Prof. Dr. lemile de Grosz 





Res WaATLONS Acct hted 
Dr. F. N. Irvine New York 
Dr. J. R. Scott ()ttawa, Wan. 
Dr. R. 1D. Gathson Younesstown, Ohio 


Moved by Dr. Ralph AX. benton that the report of Couneil be 


accepted, Motion seconded hy Dr. Robert Ridpath and carried. 
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The Academy has lost the following members by death dur- 


MINUTES 


NEcCROLOGY REPORT 


ing the past year: 


Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 


Dr. 


Dr. 
Dr. 
Dr. 
Dr. 


Robert D. Alway, Aberdeen, South Dakota. 
William Franklin Beggs, Newark, New Jersey. 
David Lemual LBettison, Dallas, Texas. 

J. F. Boone, Chicago, Ilinois. 

Oscar Carl Breitenbach, Waukegan, I[Ilinots. 
Edmund Towle Brown, Burlington, Vermont. 
David Hummel Coover, Denver, Colorado. 
William Linsley Dayton, Lincoln, Nebraska. 
Jacob Gray Dorsey, Wichita, Kansas. 

Wolff FF reudenthal, New York, New York. 
Harold Gifford, Omaha, Nebraska. 

Francis C. Howard, St. Louis, Missouri. 

John H. James, Mankato, Minnesota. 

James W. May, Kansas City, Kansas. 

John F. Murdoch, Pittsburgh, Pennsylvania. 
Walter Eugene Murphy, Cincinnati, Ohio. 
James A. Patterson, Colorado Springs, Colorado. 
James M. Patton, Omaha, Nebraska. 

William Jacob Rideout, Freeport, Illinois. 

Ross Hall Skillern, Philadelphia, Pennsylvania. 
S. MacCuen Smith, Philadelphia, Pennsylvania. 
Louise \. Stegman, Battle Creek, Michigan. 
Frederick M. Strouse, Philadelphia, Pennsylvania. 
Derrick T. Vail, Cincinnati, Ohio. 

Lee M. Willard, Wausau, Wisconsin. 

J. M. Woodson, Temple, Texas. 


Respectfully submitted, 


H. W. Lyman, 


Necrologist. 
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Dr. Robert Douglas Alway 


Dr. Ropert Doucias ALway, Aberdeen, South Dakota, died 
December 21, 1929, at the age of 61 years. 

Ile was one of the Faculty of the University of Toronto 
Medical School, Toronto, Ontario, Canada, in 1893; a member 
of the Llouse of Delegates of the American Medical Association, 
1909-10; Past President and Secretary of the South Dakota State 
Medical Association; Past President of the State Board of Health 
and Medical Examiners; a member of the American Academy 
of Ophthalmology and Otolaryngology, and of the American 
College of Surgeons. He was also on the staff of St. Luke’s 


| lospital. 
Dr. William Franklin Beggs 


Dk. WILLIAM FRANKLIN BeaGs was born in Petaluma, Cali- 
fornia, on December 30, 1865, and died in Glen Ridge, New 
Jersey, September 24, 1929. He was the son of Eugene and 
Catharine Van Winkle Beggs, of Paterson, New Jersey. 

Dr. Beggs was educated in the public schools of Paterson, 
New Jersey, after which he entered Hahnemann College of 
Medicine in Philadelphia, where he received his degree in 1893. 
\fter graduating he went abroad and studied at both the London 
and Edinburgh universities. 

In 1894 he started the practice of general medicine in Rose- 
ville, New Jersey, where he remained ten years. In 1898 he grad- 
uated from the New York Ophthalmic Hospital. In 1904 he went 
to Germany and studied under the noted Professor Gruinert of 
Halle. Upon his return from Europe he relinquished his general 
practice and started the special practice of eve, ear, nose and 
throat in Newark, New Jersey. In 1913 he again went abroad and 
studied in Vienna. 

Dr. Beggs was a member of the special staff of the Essex 
County Homeopathic Hospital in Orange, and a charter mem- 
ber of the organization; a member of the American Academy ot 
Ophthalmology and Otolaryngology; the New Jersey Chiron 
Club; the Association of Surgeons; the Essex County Medical 
Society ; the American Institute of Homeopathy; the New Jersey 
State Medical Association. He lived in Glen Ridge, New Jersey, 
for the past twenty-three years, having his office in Newark. 


His widow, Margaret H. Beggs, survives him. 
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Dr. David Lemuel Bettison 


Dr. Davip Lemven Berrison, Dallas, Texas, died May 9, 
1930, in the Methodist Hospital, of injuries received in an automo- 
bile accident. He was forty-nine years of age. He graduated from 
Baylor University College of Medicine, Class of 1906, and had 
been a teacher of ophthalmology at his Alma Mater for twenty 
one years. He was past-President of the Dallas County Medical 
Society and associate ophthalmologist and otolaryngologist to 
the Baylor Hospital and Dispensary. Hle was a member of the 
American Academy of Ophthalmology and Otolaryngology, and 


of the American College of Surgeons. 


Dr. Oscar Karl Breitenbach 


Dr. Oscar Kart Bretrensacu, Waukegan, Illinois, died 
August 14, 1929, of pneumonia, at the age of fifty-one years. 
He was a graduate of the University of Michigan Medical 
School, Ann Arbor, class of 1903. He was secretary of the 
attending staff of the Victory Memorial Hospital; member of 
the staff of St. Therese’s Hospital; consulting oculist and aurist 
to the Lake County General Hospital. [le was a member of 
the American Academy of Ophthalmology and Otolaryngology, 


and of the American College of Surgeons. 


Dr. Edmund Towle Brown 


Dr. EomuNpd TowLe Brown, Burlington, Vermont, died 
suddenly in June, 1930. Dr. Brown was born on July 18, 187 
in Bridgewater, Grafton County, New Hampshire. In_ the 
schools of Bridgewater Dr. Brown secured his earliest academic 
instruction. Later he attended school at Ashland and Sanborn- 
ton, and New Hampton Literary Institute at New Hampton, New 
Hampshire. He then matriculated at the University of Ver 
mont, where he became a student in the medical department. 
His entrance into the School of Medicine was in 1895 and he 
graduated in 1897 with the degree Doctor of Medicine, after 
which he began practice at Montgomery Center, remaining there 
until 1908. He then removed to New York City, where he 
took postgraduate work and became a member of the staff of 
St. Bartholomew's Hospital under the direction of Dr. Whit- 
ing, specialist in mastoid diseases. It followed that he became 
attached to the staff of Dr. John McCoy of Bellevue Hospital, 
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New York ity, this preceptor being one of the leading surgeons 
of the eastern metropolis. 

In 1908 Dr. Brown went to Vienna for further study of 
the eye, ear, nose and throat, with the intention of making this 
field of work his special endeavor, and the following year re- 
turned to Burlington. From 1909 to 1916 Dr. Brown was 
attending oculist and aurist at the Champlain Valley Hospital, 
Mlattsburg, New York; attending clinical surgeon of the eye, 
ear, nose and throat, Mary lletcher Hospital, and the Bishop de 
Gioesbriand Hospital; member of the staff of Fanny Allen Hos- 
pital, and attending oculist and aurist at the Home for Friend- 
less Women and Home for Destitute Children. 

Dr. brown was a member of the Burlington and Chitten- 
den County Clinical Society, Vermont State Medical Associa- 
tion: Fellow of the American Medical Association; Fellow of 
the American Academy of Ophthalmology and Otolaryngology ; 
Kellow of the American College of Surgeons; certified by the 
\merican Board for Ophthalmic [examinations, and by the 
\merican Board of Otolaryngology. His widow and one daugh 


ter survive him. 
Dr. David Hummell Coover 


Dr. Davip HumMentt Coover died January 10, 1930, at his 
home in Denver, Colorado. Ilis widow, Mary Lenore Coover, 
whom he married in 1915, survives. 

Dr. Coover was born September 29, 1852, the son of Dr. 
and Mrs. El Coover of New Cumberland, Pennsylvania. After 
finishing the public schools of New Cumberland he entered Jeffer- 
son Medical College, where he was one of the youngest students 
enrolled. At the age of twenty he graduated and began his medical 
career by interning at the Philadelphia General Hospital, later 
becoming a general practitioner in the same city. It was not 
long before he began planning for specialization, and with this 
in view sailed for Vienna, attending the first course offered in 
Knglish in the study of the eye, and returning later for more 
intensive work. 

Upon returning to this country Dr. Coover located in Harris- 


burg, Pennsylvania, but in the Fall of 1899 was obliged to give 


up his practice there and move to Colorado Springs, because of 


the failing health of his wife. A year later they took up their 
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permanent residence in Denver, Colorado, where Mrs, Coover 
died in 1900, leaving an eight-vear-old son, David Tlummell, Jr., 
who also passed away in 1927. 

In later years Dr. Coover limited his practice exclusively to 
diseases of the eve, and became associated with the Gross Med- 
ical College. He was made Professor Emeritus of Ophthalmology 
of the University of Colorado School of Medicine at the time of 
the reorganization of the medical colleges of Colorado, 

Dr. Coover was a member of the American Ophthalmological 
Society, the American Academy of Ophthalmology and (tolaryn- 
gology, Fellow of the American College of Surgeons, member 
of the American Medical Association, Colorado State Medical 
Association, Colorado Ophthalmological Society, and a charter 
member of the Denver Clinical and Pathological Society. — He 
belonged to the University Club and the Denver Country Club. 

Dr. Coover’s success was not alone dependent upon his pro 
fessional skill, but was furthered by the warm interest and tender 
sympathy which he held for humanity. [lis wide circle of per 
sonal friends from all walks of life gives evidence of the breadth 


of his interests. 
Dr. William Linsley Dayton 


Dr. Wittiam Linsey Dayton was born on the 22nd day 
of March, 1857, at Princeton, Illinois, After completing his 
studies at the Princeton schools he became a student at North 
western Medical School, from which he graduated in I881. He 
at once took up the study of ophthalmology and otolaryngology, 
studying in this country and in Europe. [lis fluent use of the 
German language made his association with the German clinics 


very pleasant and made it possible for him to become very closely 


associated with his instructors. In 1889 he was one of the organ- 
izers and patrons of St. Elizabeth’s Hospital. He was also at 
one time lecturer in ophthalmology and otolaryngology at the 
Lincoln Medical College, the University of Nebraska Medical 
Department, and the Creighton Medical Department. His kind- 
ness and willingness to help his fellow practitioners, and espe- 
cially younger men in his own specialty, very early earned him 
the title of “Dean of Ophthalmology of Nebraska.” 

The outstanding accomplishment in medical development to 
which Dr. Dayton looked with most pride was his part in the 
organization of the American Academy of Ophthalmology and 
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Otolaryngology, he never having missed a meeting from its found- 
ing until he was taken sick at the Detroit meeting in 1927, From 
this illness he gradually declined in health until he died on Febru- 
ary 28, 1930, at St. lizabeth’s Hospital. Ile is survived by one 


daughter, one son, and two grandchildren, 


Dr. Jacob Gray Dorsey 


Dr. JAcon Gray Dorsey was born in 1860 and died in 1929. 


lle graduated from the College of Physicians and Surgeons at 
Keokuk, lowa, in 1883, and engaged in the practice of general 
medicine in the territory surrounding Braymer, Missouri, until 
1893, at which time he went to Wichita, Kansas, where he lim- 
ited his practice to diseases of the eye, ear, nose and throat. 
During the past twenty vears he devoted himself exclusively to 
ophthalmology. Ile was a pioneer in his specialty and was one 
of the best known and most loved ophthalmologists in the Mid- 
west. Ile was very skillful in the operative treatment of cata 
ract, and patients came to him from a wide area to be treated 
for this affliction. 

Dr. Dorsey was a man of the highest moral and ethical prin- 
cipals. Tle constantly attended the meetings of the County So- 
ciety and continually endeavored to raise the standards of the 
medical profession. tle was noted for his interest in training 
young men in his own specialty. 

His death from pneumonia on November 15, 1929, followed 
a short illness of a week, he having carried on his usual heavy 
practice until he became ill. Tle will be greatly missed at the 
meetings of the \cademy, which he regularly attended. 

Dr. Dorsey's entire life was an unbroken period of assiduous 
study and work. Ile was interested only in those things which 
stood for the betterment of life. It may be truthfully stated that 
Dr. Dorsey represented the highest type of citizenship and pro- 


fessional standards. 
Dr. Wolff Freudenthal 


Dr. Worre FREUDENTHAL was born in [lohensalza, Prussia, 
January 5, 1858, and attended primary school in that small town. 
In 1877 he passed his examinations for the “Arbiturium” and 


entered the University of Breslau. THe specialized in botany, 


anatomy, and pliysiology. The following year he entered the 
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University of Leipzig, and later attended the University of Berlin, 


In October, 1880, he entered the Prussian Army to serve as 
surgeon and was attached to the Third Guard Regiment. 

In 1882 Dr. Freudenthal enrolled in the University of Fret 
burg in Baden, where he specialized in laryngology and rhinology 
under Professor lack, whose introduction and recommendation 
enabled him to become assistant to Professor B. Fraenkel. 

On November 26, 1885, Dr. Freudenthal arrived in New 
York City, and shortly after was appointed assistant to Dr. Gleitz 
man at the German Dispensary in the department of Nose, [ar 
and Throat. The following vear he became assistant laryngol 
ogist at St. Mark’s Hospital. 

About this time Dr. Freudenthal became a member of The 
Academy of Medicine. Twenty vears later he was elected Chair 
man of the Section of Laryngology. Tle also became an active 
member of the German Medical Society, acting as its secretary. 
and in 1896 became resident. For many vears he served unin 
terruptedly as a member of the Board of Directors, and again 
as President. 

In 1890 Professor . Fraenkel invited Dr. Freudenthal to 
attend the International Medical Congress in Berlin. On lis 
return to America he examined 500 cases of hernia at the [los 
pital for Ruptured and Crippled, and later wrote an article en 
titled “The Connection of Abdominal Hernia With Obstructions 
of the Nose.” 

Dr. Freudenthal was appointed instructor in the lost-Grad 
uate Medical School and Hospital, and for twenty-eight years 
served as laryngologist at the Montefiore Llouse. [le embodied 
the results of his work at the latter institution in an article, “The 
Possibilities of Curing Advanced Laryngeal Tuberculosis.” In 
1003 Dr. Freudenthal accepted an invitation to read a paper on 
ozena at the International Medical Congress in Madrid, Spain, 
As a result of his experience 


delivering the address in Spanish. 
as visiting laryngologist at Beth Israel Hospital, he published, in 
1894, “Etiology of Pulmonary Tuberculosis,” “Nasal Catarrh,” 
and an article on “Colds.” 

In 1912 the Medical Travel and Study Club of Germany 
and Austria, under the leadership of Professor His and Professor 
Albert Oliven, held a meeting at the Liederkranz Club in New 


York, at which Dr. Freudenthal acted as presiding officer. 
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Dr. Freudenthal conceived the idea of a Ilome for Indigent 
Physicians who had retired from active practice. Ile presented 
the plan for such a home to the New York Medical Union, where 
it Was unanimously adopted and a charter obtained. 

lr. lf reudenthal succeeded Professor [lans IKudlich as Presi 
dent of the Gesellig Wissenschaftliche lerein’ (German Social 
Scientific Society of New York), and at the time of his death 
Was again its presiding officer. [lis many scientific works were 
published in the leading German, French, English and Spanish 
medical journals. ‘These were collected in book form, 1887 to 
1926. For the 


on rhinology, otology and laryngology. 


last forty-five vears he had collected a library 

Last March, coming from a consultation, he repeated to a 
colleague the saying of Dr. Oliver Wendell [lolmes: “To be 
seventy years young is sometimes far more cheerful and hopeful 
than to be forty vears old.” Ten minutes later he was run over 
and internally injured. Pneumonia developed, and he died on 


May 5, 1930, leaving a wife, son and daughter surviving. 
Dr. Harold Gifford 


Dk. LlARkonp Girrorp, ophthalmologist, was born in) Mil 
waukee, Wisconsin, in 1858. Tle died suddenly on the morning 
of November 28, 1929, aged seventy-one vears. 

Dr. Gifford graduated with the degree Bachelor of Science 
from Cornell University in T879, and received his medical degree 
from the University of Michigan in 1882.) A year as assistant 
in the Department of Pathology in the University of Michigan 
was followed by extensive postgraduate study in several of the 
uropean universities. Ile was appointed first assistant to [lor 
ner, then Professor at Zurich and one of the foremost clinic 
ophthalmologists of europe. [le returned to America and locat 
ed in Omaha in 1886. 

In pure laboratory research, Dr. Gitford’s early work on 
the experimental production of sympathetic ophthalmia, with his 
demonstration of the fact that organisms may travel from the 
inoculated eye along the lymph paths into the orbit and thence 


to the nerve and suprachoroidal spaces of the second eye, and 


his work on the drainage of the anterior chamber will be remem- 


bered. 
In bacteriology his contributions have perhaps been most 


important. He was the first to describe the fact that the normal 
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conjunctival sac contains numbers of organisms, some of which 
may become pathologic when they are carried into the eye by 
trauma or operation. In 1896 he gave the first description im 
Knglish of the acute conjunctivitis caused by the pneumococcus, 
and first demonstrated that this organism was the cause, at least 
in the Middle West, of this disease, by inoculations of secretion 
containing the organism on his own conjunctiva and that of an 
assistant, with production of the typical disease. ‘Two years 
later he published the first description in English of the Morax 
Axenfeld bacillus as the cause of chronic conjunctivitis and of 
corneal ulcer. In 1910 he was the first writer to describe, in 
English, involvement of the eyelids by the sporothrix, a member 


of the lower fungi which causes sporotrichosis, and the first in 


any language to describe a peculiar form of involvement of the 


ocular conjunctiva with this organism. 


As a clinical observer, his name is attached to two eve symp 
toms which are of value in the diagnosis of exophthalmic goiter, 
and which he first described in 1906, In 1898 he reported the 
first American case of VParinaud’s conjunctivitis, a rare condi 
tion which had previously been described by only a few observers 
in France and Austria. 

In ophthalmic surgery he made many important practical 
modifications of operations described by others. He devised a 
form of trachoma forceps for expression of the folds, which pre- 
sents decided practical advantages over previous instruments, 
and his brain knife for exploring the brain for abscess, though 
less known, is a valuable instrument. 

Dr. Gifford’s writings have appeared chiefly in the form of 
articles for the various ophthalmologic journals in this country, 
Kngland and Germany. Ilis most extensive works are the com- 
plete reviews of the subjects of sympathetic ophthalmia in the 
American Encyclopedia of Ophthalmology, and of congenital 
paresis of the abducens published in part in the American Jour- 
nal of Ophthalmology. He was one of the editors of the Oph- 
thalmic Record during its existence, and upon its fusion with 
other journals into the American Journal of Ophthalmology, be- 
came a collaborator in that journal. 

As an educator, Dr. Gifford was one of the founders of the 
Omaha Medical College, and served that institution as Professor 
of Ophthalmology and Otology, and for a time as Dean of the 
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Faculty. [le was one of the most interested in the absorption 
of that school into the Nebraska University College of Medicine 
in Omaha, heading the Department of Ophthalmology and Otol- 
ogy in that college when the fusion was effected and until his 
appointment as Emeritus l’rcfessor. 

In recognition of his scientific and clinic work he was grant- 
ed the honorary degree of M. A. by the University of Michigan, 
and of LL. D. by the University of Nebraska, and was chosen 
as Chairman of the Section on Ophthalmology of the American 
Medical Association for its meeting in Cleveland. 

Ilis widow, two sons (Dr. Sanford R. and Harold, Jr.), and 


two married daughters survive. 
Dr. Francis C. Howard 


Dk. FRANCIS C. Hlowarp of St. Louis, Missouri, died in that 
city in April, 1930, at the age of thirty-six vears. He was born 
in Fayette, Howard County, Missouri, attending Central College 
in that town, and graduating in 1914. He later entered Missouri 
University, acquiring his B.S. degree in 1915, 

in 1919 he graduated in medicine at Washington University, 
St. Louis, and following that had a service in medicine in Johns 
Hopkins Hospital. In 1919-1920 he had one year on the surgical 
service of Barnes Hospital. Tle then became associated with 
Dr. W. M. C. Bryan in the practice of otolaryngology, until the 
latter died in 1925, after which Dr. Howard continued the prac- 
tice alone. 


Ile was instructor in otolaryngology at Washington Univer- 


sity School of Medicine, and on the staff of Barnes and St. Louis 


Children’s hospitals. 
Dr. John Henry James 


Dr. Joun Henry James, the eldest of three sons of Joseph 
and Roxanna Caroling Brownell James, was born February 28, 
1846, in Washington County, New York, and lived with his par- 
ents on a farm, attending district schools with one term at a 
nearby academy. In February, 1875, he graduated from the 
University of New York City Medical School. Shortly after 
graduation he took a position on Blackwell's Island in the Wom- 
en's Insane Asylum and served for sixteen months. While there 
he made the acquaintance of Dr. John A. Arnold, afterwards 
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chosen superintendent of all King County hospitals, and Emil 


Mayer, then apothecary at the Institute and later the noted laryn 
gologist. In September, 1876, he resigned his position to accept 
a similar one in the hospital at St. Peter, Minnesota, under the 
superintendency of Dr. C. K. Bartlett, and served there fifteen 
years. Resigning in September, 1891, he entered private practice 
in Mankato, Minnesota, limiting himself to diseases of the eve, 
ear, nose and throat. 

Dr. James was a member of the State Medical Society since 
1877; recently made an Ilonorary member of the Minnesota Val 
ley Association during its existence until it was merged with the 
Minnesota Southern, of which he became Secretary- Treasurer 
and later President and Honorary member; charter member ot 
the Blue Earth County Association and also Life Member in 
same; Fellow in the \merican College of Surgeons; member 
of the American Academy of Ophthalmology and Otolaryngology 


as well as the Minnesota society of the same name. 


Dr. James Whittier May 


Dr. James Wuirritk May of Kansas City, Kansas, died 
December 19, 1929, of pernicious anemia with degeneration of the 
spinal cord, after a year of illness. Ile was born in 1879 in 
Washington Court Hlouse, Ohio, the son of the late Doctor James 
Walker May, who also practiced ophthalmology in Kansas City. 

In 1906 he married Miss Lucy Eager, daughter of the late 
Dr. J. L. B. Eager of Kansas City. Mrs. May, together with 
two children, survive. 

Dr. May was past-President of the Wyandotte County Med 
ical Society, the Kansas Medical Society, the Kansas City Society 
of Ophthalmology and Otolaryngology, and the Kansas City 
Southwest Clinical Society. [le was also a member of the Kan 
sas City Academy of Medicine, the American Medical Associa- 
tion, the American Academy of Ophthalmology and Otolaryn- 
gology, the American College of Surgeons, and the Kansas State 
Board of Medical Registration, and was on the staffs of Saint 
Margaret's and Bethany hospitals. During the World War he 
served overseas on the staff of Base Hospital No. 72 with the 
rank of Captain. He graduated from the College of Physicians 
and Surgeons of Kansas City in 1900, and spent his professional 
life in Kansas City, where he had lived from childhood. 
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Dr. John Floyd Murdoch 


Dk. JouNn Froyp Mturpocu, of Pittsburgh, Pennsylvania, 
died on January &, 1930, at the age of sixty years. Ile was a 
graduate of the Jefferson Medical College of Philadelphia, class 
of 1893.) Tle was a member of the American \cademy of Oph 


thalmology and Otolaryngology. 
Dr. Walter Eugene Murphy 


Dr. WaAnteR KuGene Metreriy, whose practice was limited 
to diseases of the eye, ear, Nose and throat, was born March 3. 
I871, at Cineinati, Ohio, and died August 3, 1930, at Cincinnati, 
of cerebral hemorrhage. 

Dr. Murphy graduated in 1897 from the Miami Medical 
College, now the University of Cincinnati School of Medicine. 
\t the time of Ins death he was Vresident of the Cincinnati 
league for the Hard of Llearing; also Kxamining Board of Unit- 
ed States Veterans’ Bureau (diagnostic center); Chief of Staff. 
otologic service, Cincinnati General Hospital; Chief of Staff, Chil 
dren’s Hospital; Professor of Otology, University of Cincinnati 
College of Medicine; was on the staff of the Good Samaritan 
Hospital and Deaconess Hospital, also Christ [lospital, about 
1920. 

He served during the World War examining applicants for 

\viation Department, but had no overseas service. 

Dr. Murphy was a member of the following societies : Amer 
ican Medical Association, Ohio State Medical Society, American 
\cademy of Ophthalmology and Otolaryngology, Cineinnati Oto- 


laryngological Society, and Cincinnati Academy of Medicine. 
Dr. James Allen Patterson 


The El Vaso County (4 olorado) \ledical Society lost one 
of its pioneers November 27th, 1929, in the death of Dr. James 
\LLEN Patrrerson. Dr. Patterson was a former President of the 
Society and for a score of years had been active in the work of 
organized medicine. 


Dr. Patterson was born November 29, 1859, in Salem, New 


Jersey. His father, Theophilus Patterson, was also a physician. 


He obtained his medical degree from Jefferson Medical College, 
Philadelphia, in 1882. In 1895 he moved to Colorado and ob- 


tained his license in that State. He had been a member of the 
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Kl Paso County Medical Society for thirty years, and was also a 
member of the principal ophthalmological societies. He did post- 
graduate work at Morfields Hospital in London. He married 
Clara Lippincott in 1886. 







Dr. James M. Patton 






By the sudden death, June 20, 1930, of Dr. James M 
Parton, the medical profession of the State of Nebraska sut 






fered the loss of one of its most prominent members. Dr. Patton 






was born in Mercersburg, Pennsylvania, on September 25, 1876 





When he was six years of age his family moved to Pawnee City, 
Nebraska, and he received his education there until he attended 
Bellevue College, and later the Omaha Medical College, now the 
Medical College of the University of Nebraska, from which he 
was graduated in 1904. Shortly after graduation he entered the 
office of Dr. Harold Gifford and became the senior member of 









the partnership after Dr. Gifford’s death last November. 





Always interested in his undergraduate college, he was for 


many years a member of the Board of Trustees of Bellevue Col 





lege, and at the time of his death was vice-chairman of the Board. 






He was also a member of the Board of the Presbyterian Theo 






logical Seminary of Omaha. 






In his scientific life Dr. Patton was pre-eminent. .\ tireless 





worker with his patients, who were many, he nevertheless found 






time to contribute to his branch of the science, ophthalmology, 






and a rapid search reveals thirty-nine articles on various subjects 
which he contributed to the literature. These efforts brought him 







both iocal and national recognition. He was Professor of Oph- 
thalmology at his Alma Mater, the University of Nebraska; and 
ophthalmologist to the Nebraska Methodist, Dishop Clarkson 
Memorial, and Douglas County hospitals. In 1921 he was Presi- 







dent of the Omaha-Douglas County Medical Society. He was 





elected a member of the American Academy of Ophthalmologs 
and Otolaryngology, and the crowning recognition came to him 







only this year when he received the honor of being elected to 
membership in the American Ophthalmological Society. 








On the rare occasions when Dr. Patton took a vacation from 





his practice it was nearly always to pursue some further study, 
or to attend some medical meeting. He had studied in London, 
Vienna and other foreign centers. At the time of the Great War 
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he enlisted in the Medical Corps of the \rmy and was commis- 
sioned a Captain. He served overseas with Base Hospital 49, and 
later in the Hospital Center at Vitel, gaining promotion to the 
held officer rank of Major. 

\t the time of his death Dr. Patton was apparently at the 
height of his efficiency. .\ few months ago he had been sick < 
few days in the Methodist Hospital with a bad cold, but appar- 
ently had recovered. The day before his death he put in a full 
day at his office, and in the evening had gone to the Douglas 
County Hospital. About midnight he was stricken with an attack 
of angina pectoris and died in less than two hours. His widow 


and one son survive. 
Dr. William Jacob Rideout 


Dk. Witntam Jacos Ripgeour of Freeport, Hlinois, died July 
25, 1930, at the age of sixty-one years. 

He was a graduate of the Keokuk, Lowa, Medical College, 
class of 1892: was on the staff of the Evangelical Deaconess Hos- 
pital. During the World War he served with the Medical Corps. 
He was a member of the American Academy of Ophthalmology 


and Otolaryngology, and of the American College of Surgeons. 


Dr. Ross Hall Skillern 


Dk. Ross Hani SKILLERN was born November 13, 1875, a 
son of Samuel Ruff and Sarah Hall Ross Skillern. 

His early education was obtained at George I. Martin’s 
school, West Philadelphia, from which he entered the School of 
Biology, University of Pennsylvania, in 1892, and the Medical 
School the following year, graduating in 1897. He then began 
practicing with his father in West Philadelphia and continued 
until 1903. 

\fter two vears he decided to take up the specialty of nose 


and throat diseases, so went to Vienna, where he worked about 


one vear with Politzer, Hajek, Chiari, and others. He returned 


in 1907 and opened an office on Chestnut street, 

Finding that the younger men showed great interest in the 
nasal sinuses, Skillern began giving courses on operations on 
these cavities on the cadaver, being greatly aided by the Univer- 
sity authorities. These courses were continued for several years 
until he was called to the faculty of the Medico-Chi as Professor 
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of Laryngology. During this period he made original researches 
in the ethmoid sinuses, the work being carried out in the Me 
Manes Laboratory, University of Pennsylvania, and wrote a text- 
book on the Accessory Sinuses of the Nose which has become the 
standard work on this subject in the English language. 

About this time the Philadelphia Laryngological Society was 
organized and he was chosen the first President, later being 
elected an honorary Life Member. 

When war was declared with Germany, Dr. Skillern was 
one of the first of the specialists to jom the colors, having re- 
ceived a request from the Surgeon-General’s office to take com- 
mand of a head unit for overseas duty. He was commissioned 
Major and sent to Camp Sheridan, Montgomery, Alabama, in 
charge of the division of head surgery. After organizing this 
Department and putting it on a sound, functioning basis, Dr. 
Skillern was promoted to Lieutenant-Colonel and put in charge 
of a base hospital and sent to France, where he was stationed at 
Mesves-sur-Loire until after the Armistice. 

On returning home he took up his duties with the Graduate 
Hospital as Professor of Laryngology, a position he held until 
his death. 

Dr. Skillern was much interested in national societies im his 
specialty and was elected Chairman of the Section on Otolaryn- 
gology of the American Medical Association in 1920, and First 
Vice-President of the American Academy of Ophthalmology and 
Otolaryngology in 1921. He was a member of the National Board 
of Examiners in Otolaryngology in 1923; First Vice-President 
of the American Laryngological Association in 1925; President 
of the American Academy of Ophthalmology and Otolaryngology 
in 1927, and President of the American Laryngological, Rhino- 
logical and Otological Society in 1930. He was invited to be the 
Guest of Honor at the meeting of the British Medical Associa- 
tion, held in Cardiff, Wales, in July, 1928. 

Dr. Skillern was a member of the Union League, University 
Club, Meriod Cricket and Golf Club, Physicians’ Motor Club, 
Medical Club, Manufacturers’ Club, Automobile Club, Surgeons’ 
Club of Rochester, Historical Society, Main Line Civic Associa- 
tion, American Medical Association, American Laryngological 
Association, American Triological Society, American College of 
Surgeons, American Academy of Ophthalmology and Otolaryn- 
gology, Philadelphia Laryngological Society, Kansas City Eye, 
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Kar, Nose and Throat Society, honorary member Medical and 
Surgical Society of Washington, D. C., honorary member Pacific 
Coast Otolaryngological Society, honorary Fellow American 
Stomatological .\ssociation, member American Medical Editors’ 
Association, and the College of Physicians ( Philadelphia). 


Dr. Skillern is survived by his widow and four children, 


Dr. S. MacCuen Smith 


Dr. S. MacCturn Situ, after a brief illness from angina 
pectoris, died on September 14, 1929, at the age of SIXty -SIX. 

He was born in Blair County, Pennsylvania, in 1863. He 
received his early education at Hollidaysburg Academy, and grad- 
uated from Jefferson Medical College in 1884. Early in his 
medical career he became especially interested in diseases of the 
ear, nose and throat, and when the Germantown [Hlospital estab- 
lished a department of Otolaryngology, Dr. Smith was placed in 
charge. 

Ile was appointed Professor of ¢ tology at Jefferse m Medical 
College in 1904.) This position he filled with great honor to the 
College and to himself until his death. 

\mong his other professional connections Dr. Smith was 
attending otologist, Jefferson Medical College Hospital; otolaryn- 
gologist, Germantown Hospital; aurist and laryngologist, Jewish 
Hospital; consulting aurist, American Oncologic Hospital, Phila- 
delphia; Memorial Hospital, Roxborough; State Hospital of 
Nanticoke, Nanticoke. He was a Fellow of the American Oto- 
logical Society ; American Laryngological, Rhinological and Oto- 
logical Society; American Academy of Ophthalmology and Oto- 
laryngology; American Medical Association; American College 
of Surgeons; and the College of Physicians of Philadelphia. 

Dr. Smith served as Chairman of the Section on Laryngol- 
ogy, Otology and Rhinology, American Medical Association, 
1907 ; President American Laryngological, Rhinological and Oto- 
logical Society, 1916. He was made President-elect of the Amer- 
ican Otological Society at its meeting in June, 1929. 

Dr. Smith was editor of the American edition of the “Atlas 
and Epitome of Otology.” He contributed a chapter on “The 
Treatment of Diseases of the Ear and Tympanic Membrane” in 
the volume “Modern Treatment” by American and English 
authors. He was also author of a chapter, “Diseases of the Middle 


Ear,” in Sajou’s * Analytic Cyclopedia of Practical Medicine.” In 
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addition, he contributed a chapter on “Indications for Surgery of 
Mastoid Process” in a volume, “The Nose, Throat and Ear and 
Their Diseases,” edited by Chevalier Jackson and George Morri- 
son Coates. Numerous other writings have appeared in various 
journals from time to time. 


His widow, two sons and a daughter survive. 


Dr. Louise Vandervoort Stegman 












was born in 





Dr. New An 


tioch, Ohio, August 7, 1808. Her early womanhood was passed 


Louise VANDERVOORT STEGMAN 





in Dayton, Ohio. She was graduated from the \merican Medi- 
cal Missionary College in Battle Creek, Michigian, in 1906. After 







a brief period in private practice in) Missoula, Montana, she 





entered the service of the Battle Creek Sanitarium, to continue 






there to the end. 





Dr. Stegman devoted herself to ophthalmology, becoming 





the head of the Eye Department of the Sanitarium. lor eight 






years she was also the obstetrician, having prepared herself for 






this work by a course in the Lying-In Hospital in Philadelphia. 






She took a number of postgraduate courses. Some of these 
were at the Cornell Medical School and the New York Eve and 







Ear Infirmary. When Dr. Ernst Fuchs of Vienna held a class in 
Chicago, she attended it. At his suggestion she went to Vienna 







for study in 1922-1923. She also had some instruction in Paris 





and London. In 1926 she assisted at the great eye clinic which 


is held each year at Shikarpur, India. More than a thousand 






cataract operations were done there, of which she performed two 






hundred forty-six, besides doing other surgery. In Delhi and 
Madras, India, she likewise attended clinics. She made this jour- 







ney with her husband, Henry M. Stegman, to whom she had been 





married in 1913. They returned by way of China and Japan, thus 





making a world tour. 






One year Dr. Stegman accompanied Dr. J. A. Stucky of 





Lexington, Kentucky, as a volunteer worker in his series of 






clinics held in the Kentucky mountains. 






She held the certificate of the American Board of Ophthal- 






mologic Examiners, and was a member of the Academy of Oph- 





thalmology and Otolaryngology. She attended the national gath- 






erings of ophthalmologists as often as possible, sometimes taking 






part in the discussion of papers. She wrote various papers her- 











va 
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self, the most important being based upon her research into the 
connection between certain eve manifestations and thyroid imbal 
ance, 

In 1920 Dr. Stegman was elected a member of the Electoral 
College which formally chose Harding as President. 

While attending the opening of the Wilmer Eve Clinic at 
Johns Hopkins, she was stricken with an illness which at first 
seemed to be appendicitis. It was, however, cancer of the ileum. 
as an operation revealed. She was taken to Califormia to try 
the Cottev-Llumber treatment, and died in los Angeles, March 


23rd last. 
Dr. Frederic M. Strouse 


De. FrepeRtC ME Strouse was born in San Francisco, Cali 
fornia, June 23, 1864. Tle was educated in the common schools 
of that citv until he reached the age of nine, when lis father 
removed to St. Paul, Minnesota. The bov’s further education 
took him through St. Paul Tigh School. Upon his graduation 
from high school Dr. Strouse entered the Medical School of the 
University of Pennsylvania, class of IS85. Classmates have said 
that he was a student of much distinction. 

Dr. Strouse opened his first office in Shamokin, Pennsylvania, 
but after a brief time removed to Philadelphia, where 
he entered upon general practice and joined the staff of the 
Stetson Dispensary. During the aftermath of the Johnstown 
flood he and other surgeons from the Dispensary were on the 
scene administering to the injured and sick, having been dis- 
patched there at the instance of the late John [, Stetson, Some 
what more than forty vears ago he beeame medical examiner 
for the Northwestern Mutual Life Insurance Company, a post he 
held up to the time of his death. 

(in August 3, 1892, Dr. Strouse married Miss Mattie Pol 
lock of Philadelphia, who survives him. They had no children. 

Dr. Strouse remained in general practice for more than twen- 
tv vears. In 1914 he studied under the late Professor Ross Hall 
Skillern, and then specialized in laryngology. He was one of 
the founders of the Philadelphia Laryngological Society and be- 
came its third President. He was also a Fellow of the College 


of Physicians, and was secretary of the Laryngological Section at 


the time of his death. 
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In 1919 Dr. Strouse was appointed Instructor of Laryngol- 
ogy and Rhinology at the Post-Graduate Hospital. In 1921 he 
became Assistant Professor, and was elevated to Associate Pro 
fessorship four months before his death. Ile was also Chief of 
the Laryngological Dispensary. 

Other organizations with which he was identified are: The 
American Medical Association, Philadelphia County Medical As- 
sociation, Medical Club, American Academy of Ophthalmology 
and Otolaryngology, and the Glassboro, New Jersey, lodge of 
Masons. 

Dr. Strouse was struck by an automobile in Atlantic City, on 
August 4, 1930, and died one hour later in the Atlantic City 


Hospital. 


Dr. Derrick Tilton Vail 


















Dr. Derrick Tinton Vait was born in Franklin, Warren 
County, Ohio, on October 2, 1864, and died in Cincinnati, Ohio, 
October 29, 1930. 

He attended the public school; took the four years’ course 
at the Franklin Union High School, and graduated in 1883, vale- 
dictorian of his class, at the age of nineteen years. He then 
taught school at Franklin and Miamisburg, Ohio, for five years, 
during which time he studied medicine under the guidance of 
Dr. Richard P. Evans, of Franklin. 

He attended the Miami Medical College, Cincinnati, Ohio, 
( Medical Department of the University of Cincinnati), and grad- 
uated with an M. D. degree in 1890. He was the Class Orator. 
While an undergraduate he won the Kobert Sattler first prize in 
ophthalmology. 

Later he associated himself with Dr, Christian R. Holmes, 
of Cincinnati, and remained with him for ten years in the prac- 
tice of ophthalmology and otolaryngology. 

In 1899, 1909, and 1911, Dr. Vail visited clinics in London, 
Hamburg, Zurich, Berlin and Vienna, and made two trips to 
India in 1909 and 1924, After his return from India in 1910, 
he began to write and work extensively upon the cataract opera- 
tion. 

Perhaps his most outstanding contribution to ophthalmology 
was his discovery, in 1913, and report in 1914, of an entirely new 
disease of the eye, which he named “Squirrel Plague Conjunc- 
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tivitis,” or “Bacillus Tularense Infection of the Ive.” It proved 
to be the first case of Tularemia in man diagnosed and proved 
bacteriologically. The laboratory tests, bacteriologic investiga- 
tion, anunal experimentation, and diagnosis, were made by Wil- 
ham B. Wherry, Professor of Bacteriology of the College of Med- 
icine, University of Cincinnati. 

Dr. Vail was Clinical Professor of Ophthalmology in the 
laura Memorial College, and Statt Ophthalmologist to the asso 
ciated Presbyterian Hospital, Cincinnati, 1895-1903 ; Clinical Pro- 
fessor of Ophthalmology in the Miami Medical College from 
1895 until 1909, when it merged with the Ohio Medical College 
to form the College of Medicine of the University of Cineimnati, 
at which time he was made Chief of the Eve Clinic, and con- 
tinued Professor of Ophthalmology until 1912, when he was 
nade Professor Emeritus of Ophthalmology of the College of 
Medicine, University of Cinemnati. 

lle was a founder member of the following societies and 
stitutions : 

Phe American Academy of Ophthalmology and Otolaryn- 
gology (President in 1908), The Oxford (England) Ophthalmo- 


' 


rical Congress (1909) (Member of the Council), The American 


ogi 
College of Surgeons (1913), The Gorgas Memorial Institute 
(19160). 

Ile was awarded a certificate, without examination, in 1917, 
by the American Board of Ophthalmic Examiners, 


lle was an honorary member of the American Laryngolog 
ical, Rhinological and Otological Society ; a member of the Amer- 
ican Ophthalmological Society, The Chicago Ophthalmological 
Society, American Medical Association (Ophthalmic Section), 
Phe Ohio State Medical Association (Eve, Ear, Nose and Throat 
Section) of which he was Chairman in 1921, the Cincinnati Acad- 
emy of Medicine (Trustee in 1922), The Cincinnati Ophthalmo- 
logical Club (President in 1919), 

Dr. Vail was forced to retire from active practice in Janu- 
ary, 1928, after an attack of influenza, complicated) by myo- 


carditis. [lis last article was, “The Intracapsular Versus the 


Capsulotomy Cataract Operation.” (The Sind Medical Journal, 
Karachi, India, pl. 1928.) 

He is survived by his widow, Della Harris Vail; two sons, 
Doctors Harris Hl. Vail and Derrick T. Vail, Jr., and two daugh- 
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ters, Mrs. Harold S. Dwight of Cincinnati, and Mrs, Melville 
Borders of Kansas City, Missouri. 

Dr. Lee M. Willard 


Dr. Lee M. Wittarp, of Wausau, Wisconsin, died Novem- 
ber 14, 1929, at a hospital in Cleveland, Ohio, at the age of sixty 


one Vears. 





He was a graduate of the College of Physicians and Sur 





geons of Chicago, class of 1891. Tle was a member of the Amer 






ican Academy of Ophthalmology and Otolaryngology, and of the 





American College of Surgeons. He was on the statf of St. 
s S 






Mary's Hospital, and the Wausau Memorial [lospital. 






In memory of the departed the members stood in silence 





for one minute. 





It was moved by Dr. George F. Suker that a telegram of 





condolence be sent to Mrs. Vail, word having been received of 






the death of Dr. Derrick T. Vail Tuesday night. Motion second 





ed and carried. 





\ 
‘ 
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to 


UNFINISHED BUSINESS 


Pie Prestpent: Under this heading we first take up a very 
WMportant matter—a change in the Constitution and = Iby-Laws. 
If you have your programs vou may read the proposed change 


in Article iV, as follows. This wall be read by the Secretary : 
ARTICLE I\ 


The otheers of this \eademy shall be: 

resident 

l’resident-llect 

lirst Vice-President 

Second Vice-President 

Vhird Vice-President 

Comptroller 

I-xecutive Secretary and Treasurer 

Secretary for Ophthalmology 

Secretary for Otolaryngology 

Secretary for Instruction 

\ssociate Secretary for [Instruction 

editor of Transactions 

Board of Councillors 
These officers shall be elected annually, except the Councillors, 
who are to serve four vears, one te be elected each year. 

The Couneil shall consist of the President, who shall be the 
chairman; l’resident-elect, First Vice-President, the three most 
recent past Presidents, and the four active Fellows who shall 
have been elected to serve four years. The Comptroller and the 
executive Secretary shall be ex-officio members of the Council. 

Nominations for officers are presented to the Academy by 
the Council. Other nominations may be made by a written peti- 
tion signed by five (3) active Fellows. 

The nominations shall be made and the election held at an 
annual meeting. \ majority vote cast by the active Fellows pres- 


ent at such a meeting shall constitute an election. 
BY-LAWS 
Arricte IV 


Section 4: The Comptroller shall be the financial officer of 
this Academy, representing and responsible to the Council. He 
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shall approve all budgets, supervise the work done in the Iexecu 
tive Secretary-Treasurer’s office, sign all vouchers with the Execu 
tive Secretary and Treasurer. He shall arrange, in conjunction 
with the Finance Committee, all investments and shall in general 
be responsible for the expenditures of all moneys. He will pro- 
vide a suitable bond and be allowed an honorarium by the Council, 


Section 3: The Executive Secretary and Treasurer will con- 
duct the business affairs of the \cademy, collect dues, draw, sign 
and send all vouchers for payment of indebtedness to the Comp 
troller for approval. He, with the approval of the Comptroller 
and Finance Committee, shall arrange with a proper bank or 
trust company for the safe keeping of all moneys and invest 
ments belonging to the Academy. He shall so keep the books 
of this Academy that a monthly audit can be sent to each mem 
ber of the Council and the Comptroller. He shall be held respon- 
sible for the work done by each of the subofficers. He shall have 
the privilege of nominating, subject to the approval of the Coun- 
cil, the different secretaries of sections. [le will provide a suit 


able bond and be allowed an honorarium. 


Dr. A. J. Bepett: | move the adoption of these amendments. 


(Motion seconded by Dr. Gradle and carried. ) 


NEW BUSINESS 


Dr. S. J. Koverzky: For the benefit of those who did not 
attend the meeting held this evening by those interested in teach 
ing, I would like to say that it was the sense of that meeting H 


that this resolution should be presented here for consideration. 


WHEREAS, those of our members engaged in teaching the 
specialties of otolaryngology and ophthalmology have neither a 
forum for the exchange of ideas nor the means by which to 
supervise and when necessary standardize the courses they give, 


and as a group are inarticulate; and 







WHEREAS, it has seemed to us that the formation of a Sec- 
tion on Teaching would supply a need felt by many; therefore 






Be it Resoivep, that the Council be instructed to appoint the 





necessary officers or committeemen to form such a section, the 





rules and regulations adopted and approved by the Council for 





the administration of such a section; and 
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Beir Furruer Resorvep, that the proper authorities shall 
enact the necessary measures to provide the finances needed in 
the formation and functioning of such section. 

\rkTHUR J. DepeLe 

\rTHUR W. PRoETz 

lL. W. DEAN 

J. A. Stucky 
SAMUEL J. NOPETZK) 

Ratvun A. FENTON 

FRANK EK. Buren 

T. Ek. CARMODY 

G. M. CoatEs 


| move the adoption of this resolution. (Motion seconded 


ind carried. ) 
Election of Members 


hue Seererary: The following applications for member- 
ship have been approved by the Council : 
\gan, William Byron, 310 Third Street, Brooklyn, N. Y., Op. 
Baldwin, Herschel E., 403-5-7 Temple Gldg., Danville, Il., ALR. 
assen, Edward J., 098 Madison Ave., New York, N. Y., Op. 
baum, William Wells, Bank of Commerce Dldg., Salem, Oregon, 
\LR. 
Beals, C. Wearne, 41 N. Brady St., DuBois, Pa., ALR. 
| Bender, Henry A., 721 Black Dldg.. Waterloo, Iowa, ALR. 
bender, Morris Samuel, 11 150th St., Jamaica, N. Y., ALR. 
Bernhemer, Benno L.. 104 S. Michigan, Chicago, IIL, ALR 
Berry, Gordon, 36 Pleasant St., Worcester, Mass., ALR. 
Boemer, Lilburn Casper, 3720 Washington Blvd., St. Louis, Mo., 
\LR. 
Bergeson, Egbert John, 1003 Yates Bldg., Minneapolis, Minn., Op. 
Rothman, Louis, 122 S. Michigan, Chicago, IIl., Op. 
Bruce, Gordon Murphy, 180 Fort Washington Ave., New York, 
a oe )p. 
Burns, Louis J., 1930 Chestnut St., Philadelphia, Pa., ALR. 
Cady, Donald W.,65 North Madison Ave., Pasadena, Cal., Op. 
Campbell, Angus Alexander, 86 Bloor St., W., Toronto, Canada, 
ALR. 
Carpenter, Chapin, 1930 Chestnut St., Philadelphia, Pa., Op. 
Cary, Edward Fayette, 171 West 57th St., New York, N. Y., 
ALR. 
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Chandler, Gail Ellsworth, 502 Huntington B 


ALR. 


Clement, Lucian Orville, Bank of Commerce Bldg., Salem, Ore., 


OALR. 


Cohoe. Do 


n 


A, 


Mich., ALR. 


Conway, John Moore, 5151 Jenkins Arcade, 


ALR. 


Cortopassi, Andre John, 704 Second Nat. Bank Bldg.. Saginaw, 


Mich., ALR. 
Corya, Harold W., 30 FE. 40th St.. New York, N. Y.. ALR. 


Cummings, George Otis, 47 Deering St., Portland, Maine, ALR. 


ldy., 


Pittsburgh, 


Miami, 


Cutino, Rodolph M., 165 Clinton St., Brooklyn, N. Y., Op. 


Davies, Harry Francis, 1835 Eve St., N. W., Washington, D. C., 


ALR. 


Davis, William C., 327 E. 


Day, Kenneth Mosier, 121 University 


ALR. 
Dechter, 


ALR. 


Depping, Charles William, 17 West 34th St., New York, N. Y.. 


ALR. 


Dobbs, Otto Ross, 2435 N. 


M. 


Archibald, 


State St., Columbus, Ohio, Op. 


Professional 


Place, 


Bldg. 


Pittsburgh, | 


Westtield, 


Grand Blvd., St. Louis, Mo., 
Eagleton, Wells Phillips, 15 Lombardy St., Newark, N. J.. ALR. 
Ebeling, William Bruno, 54 Greene Ave., Brooklyn, N.Y., Op. 


Mass.. 


ALR. 


Fackler, Charles Lewis, 11 E. Market St.. York, P’a., ALR. 


Findlay, Ephraim k., Suite 904, 30 N. Michigan Ave., Chicago, 
Ill., Op. 


Fineberg, Maxwell, 3858 Westminster, St. Louis, Mo., ALR. 


Gabriel, Carson King, Western Catholic Union Dldg., Quiney, IIL. 


ALR. 


Gilliland, Oliver Sheley, 801 Shukert Bldg., Kansas City, Mo., 


ALR. 


Gouterman, Joseph I., 1607 W. Diamond St., Philadelphia, | 


( Ip. 


Grant, Hendrie Walter, Hamm Bldg., St. Paul, Minn., Op. 
Greene, Maurice Lytton, 4178 Flad Ave., St. Louis, Mo., Op. 


Greenwood, Glenn Jackson, 317 First Ave., East, Newton, low: 


ALR. 


Griffith, Harold M., 804 Johnstown Trust Bldg., Johnstown, la., 


Op. 


Fta., 


13535 Woodward Ave., Highland Park, Detroit, 


Pa.. 


’ 
cles 


a. 









sn 
to 
on 
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Hahn, William Horace, 15 Lombardy St., Newark, N. J., Op. 

Hampsey, Alexander Richard, 806 May Bldg., Pittsburgh, Pa., 
ALR. 

Hardie, George Christopher, 290 W. Michigan Ave., Jackson, 
Mich., ALR. 

Harris, Kdward Williams, O81 EK. Broad St., Columbus, Ohio, 
ALR. 

Heetderks, Dewey Ralph, 405 Medical Arts Bldg., Grand Rapids, 
Mich., ALR. 

Helfrich, Kdward Daniel, 209 KE. State St., Columbus, Ohio, ALR. 

Henderson, Lawrence Edward, 168 Sterling St., Watertown, N. 
asp 

Hickey, Harold Lowry, 934 Republic Bldg., Denver, Colo., ALR. 

Hicks, William Joseph, 15 King St., Middletown, N. Y.. ALR. 

Hilgartner, Henry Louis, 200 Norwood Bldg., Austin, Texas, Op. 

Hodge, George Esplin, Medical Arts bldg., Montreal, Canada, 
\LR. 

llooss, Charles Henry Albert, 3115 South Grand, St. Louis, Mo., 
Op. . 

Hopkins, Guy Hluskinson, 702 N. Main St., Pueblo, Colo.. Op. 

Hunter, Robert John, 2011 Chestnut St., Philadelphia, Pa., ALR. 

Hutchison, Keith Ogilvie, 1509 Sherbrooke St. W., Montreal, 


Canada, ALR. 


Jones, Marvin Fisher, 121 East 60th St., New York, N. Y., ALR. 
Judd, John H., Medical Arts Bldg., Omaha, Neb., Op. 


Keiper, George lrederick, Lo 4/2/ West /th St., Los Angeles, 
Calif., ALR. 

Kline, Oram R., 414 Cooper St., Camden, N. J., ALR. 

Knauer, William Jerome, 33-36 Buckman Bldg., Jacksonville, 
Fla. ALR. 

Kreutz, George Charles, Henry Ford Hospital, Detroit, Mich., 
ALR. 

Landis, James Everhart, 517 Walnut St., Reading, Pa., ALR. 

leech, Vernon Mayne, 55 E. Washington St., Chicago, IIl., Op. 

Leavenworth, Richard Ormond, 836 Lowry Med. Arts Bldg., 
St. Paul, Minn., Op. 

Lillie, Walter Ivan, Mayo Clinic, Rochester, Minn., Op. 


Livingston, George Shaynin, 185 N. Wabash Ave., Chicago, IIl., 
ALR. 

Lukens, John Alfred, 316 Michigan St., Toledo, Ohio, ALR. 

Lurie, Moses H., 483 Beacon St., Boston, Mass., ALR. 
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McCormick, Thomas Francis, 120 E. Wisconsin Ave., Milwaukee, 


Wis., ALR. 


McCoy, Leslie Layton, 817 Summit Ave., Seattle, Wash., Op. 


MeGillicuddy, Oliver B., University Hospital, Ann Arbor, Mich., 


ALR. 


McHenry, Lawrence Chester, 117 N. Broadway, Oklahoma City, 


Okla., ALR. 


McRae, John Hunter, Grand Rapids Clinic, Grand Rapids, Mich., 


( )p. 


MacDonald, Joseph C., 301 West 12th St., Oklahoma City, Okla.. 


ALR. 


Mann, Benjamin H., 2208 S$. Broad St., Philadelphia, Pa.. Op. 


Marsden, Wilson Conrad, 64 N. Franklin St., Wilkes-Barre, [a., 


ALR. 


Martin, William Owen, Jr., 412 Medical Arts Bldg., Atlanta, Ga., 


( )p. 


Means, Russell Garrett, 137 East State St., Columbus, Ohio, ALR. 


Merica, Forrest Wayne, 14805 Detroit Ave., Lakewood, Ohio, 


ALR 
Miller, H. Edward, 728 Missouri Bldg., St. Louis, Mo., ALR. 
Miller, John, 121 E. 60th St... New York, N. Y., ALR. 


Mitchell, Horace Ervin, 15701 Detroit Ave., Lakewood, Ohio, 


ALR. 


Moore, Paul Guthrie, 1701 Medical Arts DBldg., Cleveland, Ohio, 


( Ip. 


Moore, Paul MeNary, Jr., University Hospital, lowa City, lowa, 


ALR. 


Moore, Robert Booth, Trinity Hospital, Little Rock, Ark., ALR. 
Munson, Frederick TenEycke, 2201 FE. Jefferson Ave., Detroit. 


Mich., ALR. 


Murphy, Albert Bernard, 2830 Grand Ave., Everett, Wash., ALR. 


Nelson, Leo Arthur, 4105 Live Oak St., Dallas, Texas, ALR. 
>» 


Nugent, Oscar Benton, 231 W. Washington St., Chicago, IIl., Op. 
O’Brien, Gerald Richard, 307 Sterling Place., Brooklyn, N. Y.. 


ALR. 


Olmstead, William DeF., 1920 Pacific Ave., Atlantic City, N. J., 


( )p. 


Pace, Errett, 711 City National Bank Bldg., Paducah, Ky., ALR. 


Paul, William C., Washington Bldg., Tacoma, Wash., ALR. 


Payne, Virgil LeRoy, 1018 Madison Ave., Memphis, Tenn., ALR, 


Persky, Abram H., 1922 Spruce St., Philadelphia, Pa., ALR. 
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Porter, Charles Terrell, 520 Commonwealth Ave., Boston, Mass.. 
\LR. 

Pope, Ernest Clark, 1931 birst Ave., Dirmingham, Ala., ALR. 

Postle, Carlton David, 240 East State St., Columbus, Ohio, ALR. 

Potter, Willis A., 1355 David Whitney Bldg., Detroit, Mich., 


\ILR. 
Preston, Henry Grant, Professional DBldg., Harrisonburg, Va., 
\LR. 


Reed, William Wallace, Mills DBldg., Topeka, INansas. ALR. 

Reid, Llorace Withers, 19 Garfield Place, Cincinnati, Ohio, Op. 

Rubenstein, Asher Harry, Medical Arts Dldg., Syracuse, N. Y., 
\LR. 

Ryan, Fdward R., 425 East Water St., Milwaukee, Wis., Op. 

Sebert, Louis Joseph, 506 Medical Arts Bldg., Toronto, Can., Op. 

Shapiro, Sherman Lawrence, 25 E. Washington St., Chicago, IIL. 
\LR. 

Simpson, Morris Bigelow, 720 Rialto Bldg., Kansas City, Alo 
\LR. 

Simons, Neal Samuel, MacCormack Clinic, Whitehall, Wis., ALR. 

Sloane, Henry Oscar, 1717 Pine St., Philadelphia, Pa., Op. 

Smith, William Leroy, 1005 Medical Arts Bldg., Salt Lake City, 
Utah, Op. 

Stanley, Court Roger, Worthington, Minn., ALR. 

St. Clair, Charles Tiffany, Bluefield, W. Va... ALR. 

Stone, Harry B., 702 Shenandoah Bldg., Roanoke, Va., ALR. 

Tebbutt, Harry Knibb, 240 State St., Albany, N. Y.. ALR. 

Theobald, Walter Hlenry, 307 N. Michigan Ave., Chicago, IIL, 
\LR. 

Thomashefsky, Milton, 135 Eastern Parkway, Brooklyn, N. Y., 
\LR. 

Tillotson, Rulon Squires, Woodland Clinic, Woodland, Calif., 
ALR. 

Tomb, Everett Hale, 110 E. Wisconsin Ave., Milwaukee, Wis.. 
ALR. 

Uhler, S. Mann, 104 North &th St., Allentown, Pa., ALR. 

Van Dellen, Alfred Lubbert, 0857 S. Halstead, Chicago, Ill., Op. 

Van Horn, Alfred Fellows, 514 Central Ave., Plainfield, N. J., 
ALR. 


Ward, James W., Exchange Bldg., Greenville, Texas, ALR. 


Watkins, Harold R., Griesheim Bldg., Bloomington, Ll., ALR. 
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Webster, Franklin Raymond, 720 State Tower Bldg., Syracuse, 
N. Y., Op. 

Weeth, Charles Reed, 96 Joralemon St., Brooklyn, N. Y., ALR. 

Weidlein, Ivan Ford, 614 Osborn Bldg., Cleveland, Ohio, ALR. 

Wetzel, John Otto, 404 Capitol Saving and Loan Bldg., Lansing, 
Mich., Op. 

Wexler, David, 55 East 86th St.. New York, N. Y., Op. 

White, Orton Eugene, 28 N. Main St., Cortland, N. Y.. ALR. 

Wilkinson, Arthur Paul, 664 Fisher Bidg., Detroit, Mich., ALR. 

Wilkinson, Oscar, 1408 1, St., N. W., Washington, D. C., OALR. 

de Yoanna, Alfred Aurelius, 111 Pierrepont St., Brooklyn, N. Y., 
ALR. 

Burritt, Norman W., 30 Beachwood Rd., Summit, N. J... OALR. 

Carter, Earl Dwight, 603 Beacon Bldg., Wichita, Kansas, OALR. 

Dillon, Ira Hugh, Hatcher Hospital, Wellington, Kansas, OALR. 

Hunter, James Finlay, 1737 Chestnut St., Philadelphia, Pa., ALR. 


Joynt, Martin John, Royal Bldg., LeMars, lowa, OALR. 






Kuhn, Hedwig Stieglitz, First Trust Bldg., Hammond, Ind., Op. 






Laff, Herman I|., 406 Metropolitan Bldg., Denver, Colo., ALR. 






lingeman, Byron Newton, 419 Ben Hur Bldg., Crawfordsville, 
Ind., OALR. 

Malone, Frank L., Lubbock Sanitarium, Lubbock, Texas, ALR. 

Morley, George Alfred, Crookston State Bank DBldg., Crookston, 
Minn., OALR. 

Oppegaard, Chester Leonard, 220 S. Broadway, Crookston, Minn., 
OALR. 

Rigg, James Paul, Clinic Bldg., Grand Island, Neb., OALR. 









Robison, James Thomas, 309 State St.. New London, Conn., 








ALR. 

Schluer, Elmer Pfingsten, 820 Metropolitan Bldg., St. Louis, Mo., 
ALR. 

Stonecypher, David Daniel, 107 S$. 9th St., Nebraska City, Neb., 
ALR. 





Toot, Joseph Frederick, 923 First National Bank, Canton, Ohio, 





( )p. 

Wenner, Waldemar Thomas, 303 St. Mary’s Bldg., St. Cloud, 
Minn., OALR. 

Whitney, Elmer Lemuel, Henry Ford Hospital, Detroit, Mich., 


OALR. 
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| move that this list of 154 applicants be elected to member- 


ship. (Motion seconded and carried and the applicants declared 


elected. ) 
Election of Officers 


Dr. PLarkis I’. Mostier: The Nominating Committee reports 
to Couneil, and Couneil reports to you, as is their duty, the fol 


lowing names for officers, as called for by the Constitution : 


l’resident Dr.John IF. Barnhill Miami Peach, lla, 
President-llect Dr. S. Hantord MeWNee Montreal, Canad 
Ist Vice-President Dr. Mever Weiner St. Louis, Mo. 
2nd Vice-l’resident Dr. John W. Cormack Indianapolis, Ind. 
3rd Vice-President ~ Ben Witt Ney New York City 
Comptroller lr. Secord I. Large Clevelind, Ohio 
executive 

Secretary- Treas, Mr. William P. Wherry Omaha, Neb. 
secretary fon 

(ophthalmology ~ William Lb. Benedict Rochester, Minn. 
Secretary for 

Otolaryngology * Jolin L.. Myers INansas City, Mo, 
Se ‘retary for 

Instruction * Hlarry S. Gradle Chicago, Il. 
\ssociate Secretary ~ Wilham \V. Mullin Cleveland, Ohio 
editor Transactions ~ Arthur W. Proetz = St. Louis, Mo, 
\ssociate editor Dr. Lawrence Lost St. Louis, Mo. 
\lember of Council Dr. Ralph A. Fenton Portland, Ore. 
\lember Board of Dr. William Tl. Wilder Chicago, IIL, 

(ophthalmic kKxam, (to succeed Dr. Patton ) 


Dk. Roperr 1. ForGRAvE, St. Joseph, Missour1: | move that 
this report be accepted and the Secretary be instructed to cast 
the ballot of the Academy for the officers named. (Motion sec- 


onded and carried and ballot cast by Secretary. ) 


Place of Meeting 

De. Plvrris P. Mosurr: The place of meeting for 1931 will 
he French Lick Springs, Indiana. 

Tue Presipenr: | have no “swan song” to sing, but I have 
the very pleasant duty of assisting in the induction of your 
newly-elected President into office. [ will ask Dr. Suker and 
Dr. Felt to serve as a committee to escort Dr. Barnhill to the 
Chair. 
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Dr. Joun FL Barnuinie: | assure you, ladies and gentlemen, 
that I have no speech to make. However, | should be decidedly 
inhuman should | not feel a sense of very deep gratitude toward 
the Fellows of the greatest Association in the world devoted to 
the study of eye, ear, nose and throat. | have for more than a 
third of a century been a member of this Association. | have 
seen it grow from a membership of about twenty-five to almost 
two thousand; I have seen its activities increase from a few 
papers that were fairly scientific to a sufficient number of papers 
that are ultra scientific; | have seen it grow from taking in two 
or three members a year, to 154 members who come in after a 
most rigid scrutiny and most careful examination, 

We have a hard task to perform next year. We have a 
difficult proposition before us—to beat, as it were, the greatest 
convention in the history of this Academy, which has just been 
held under the leadership of our honored President, Dr. Wilder. 
We will not make progress unless we do beat that record, and 
we are going to do it. The reason | say that we are going to 
do so is that we have the same secretaries that we had last vear | 
and their experience is increasing. 

Just a word about the place of meeting. It is one of the | 
most beautiful spots in America. The convention will be held 
in one of the best hotels in America. It is located within a few 
miles of the center of population of the United States, and is 


easily accessible. All the Hoosier populace knows you are com- 








ing, and you will be welcomed by a hospitality such as you have 





almost never known. I wish you, therefore, to mark down imme 






diately in your appointment book an engagement to come to 





French Lick Springs, Indiana, the middle of next September, 





and bring your wives and daughters with you. 





The Business Session of the American Academy of (phthal 





mology and Otolaryngology adjourned. 
















REPORT OF COMMITTEE ON OPHTHALMIC AND O)To-LARYNGI 





PATHOLOGY 


In 1922 there was established at the Army Medical Museum 
a special department of Ophthalmic and Oto-Laryngic Pathology. 






This department was initiated by the American Academy of 





Ophthalmology and QOto-Laryngology. Later, the American 






Ophthalmological Association and the Ophthalmological Section 
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of the American Medical \ssociation joined in the maintenance 
of the collection. The object was to obtain large numbers of 
specimens for the purpose of study and research. During the past 
five years the American .\cademy has financed the making of 
twelve sets of 100 slides each illustrating the pathology of the 
eve. Thus, the use of the collection as an educational measure 
has been included in the activities of the department. 

\iter numerous specimens of tumors of the eye were re- 
ceived the department began a follow-up system on those cases, 
the outcome of which would be of value. In this way the depart- 
ment has acted as a registry of ophthalmic pathology. Other reg- 
istries have been established at the Army Medical Museum, the 
Lymphatic Tumor Registry of the American Association of 
Pathologists and Lacteriologists in 1925, and the Bladder Tumor 
Registry of the American Urological Association in 1927. These 
registries are now well established and have reached that stage of 
development and activity which makes necessary more protes- 
sional, technical and clerical work than can be given by the .\rmy 
Medical Museum. 

That adequate support might be obtained and that a continuous 
pohey be carried out, the project was presented to the Division 
of Medical Science of the National Research Council by the chair- 
man, Dr. Ludwig Hektoen, and a committee was formed by that 
council for the “American Registry of Pathology.” The com- 
mittee is composed of the following: Dr. Howard T. WKarsner, 
chairman; Dr. Bowman C. Crowell, Dr. James Ewing, Dr. Harry 
S. Gradle, Dr. Herman L. Wretschmer, Dr. Stanley I’. Reimann 
and George R. Callender, secretary. These men have been active 
In promoting the registries already established, or were included 
because of their membership in associations naturally interested, 
as the American Association for Cancer Research and the Amer- 
ican Society for Cancer Control. 

The registry as contemplated will require an annual budget 
of over $15,000 per annum, and it is hoped to obtain an endow- 
ment to cover that amount. It is important that those societies 
having a special interest indicate their approval of this plan to 
finance the registries and place them on the secure and permanent 
basis they require. 

It is realized that the annual budget of the American Regis- 
try of Pathology cannot be met from society contributions, but 


some of the societies are in position to help. It is believed that 
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a contribution, no matter how small, will add significance to any 
resolution approving the formation of the American Registry of 
Pathology. 

The Committee on the American Registry of Pathology 
asks that the American Academy of Ophthalmology and Oto 
Laryngology consider this proposal and hopes that the Academy 
will by resolution formally indorse the registry and make such 
contribution to it as it deems possible. 

This indorsement by interested medical societies will be of 
the greatest value in presenting the proposition to those who 
may be able to contribute in a larger way to the permanent sup 
port of the registry. It is urged that action on it be taken at the 
coming meeting of the Academy. 

There follows an outline explaining the object and scope 
of the registry more fully than does this letter. 

lor the committee : 


(Signed) Gro. Ro. CALLENDER, Secretary 














REGISTRY PATILOLOGY 





AMERICAN Or 








The object of this registry is to collect data and specimens 
from patients, especially those with tumors, with a view to accum 
ulating a sufficient number of instances of each disease to deter 
mine its characteristic course, the criteria for diagnosis, and to 
evaluate methods of treatment. To attain this objective, only those 
cases accompanied by comprehensive data and adequate material 
will he accepted for registration. While the chief purpose of the 
registry is the study of tumors, no limitation as to character of 
disease is contemplated, The cases preferred are those living 
at the time of registration and that can be followed so that the 
outcome may be ascertained. The following up of these cases will 
constitute a considerable and important part of the Registry’s 
activities. 

In some conditions, it is undoubtedly true that accurate diag- 
nosis is not possible in the early stages when treatment offers 
the best chance of cure. It is only by the opportunity to see con- 
ditions early and then following through that interpretation of 
the changes and establishment of criteria for diagnosis can be 
learned at a time to be of benefit to the patient. In other cases 
there is less difficulty in diagnosis, but the methods of treatment 
need to be studied. For this purpose it is necessary to have a 
uniform classification of the conditions so that various methods 
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of treatment may really be comparable. This is particularly true 
in such conditions as tumors of the bladder, in which there are 
many types of tumor, all too frequently considered as similar. 

except at the large medical centers too few cases of any one 
kind can be accumulated to obtain results on which reasonable 
judgments can be based. Some of these centers have already 
established local registries. 1by combining the cases accumulated 
hy the centers with the cases of the American Registry of Path- 
ology obtained from the country as a whole, it will be possible 
to obtain considerable numbers in a much shorter time. It is the 
purpose of this registry to co-operate to the fullest extent with 
all such groups to the end that uniform nomenclature may be used 
and that the greatest amount of knowledge may be obtained in 
the shortest time. 

The registry will never serve as a diagnostic laboratory 
replacing local pathologists. It is rather to be a clearing house 
in pathology to which will be sent cases already diagnosed, and 
the obscure cases about which more can be learned by obtaining 
the opinions of several pathologists. In addition, by sending 
“follow-up” letters to the physician registering cases, the Regis- 
try will be a means of helpful stimulation. 

The foundation on which to build is now existent in the 


three registries already established: The Registry of Ophthalmic 


Pathology, of about 2,000 cases; the Registry of Lymphatic 


Tumors, of 200 cases; and the Registry of Dladder Tumors, of 
over 200 cases. 

The collection and study of the cases in these registries has 
heen done through the ophthalmological societies of this ce untry, 
The American .\ssociation of Pathologists and Bacteriologists 
and the American Urological Association. The records so far 
collected have been obtained in spite of a minimum of publicity 
effort because there has been insufficient personnel available at 
the Army Medical Museum to conduct larger collections. As the 
registries have become better known, the rate of increase has risen 
rapidly, until at the present time the “follow-up” work alone is 
more than can be handled adequately in the time of the Museum 
personnel available for it. The expense of these registries has 
thus far been borne entirely by the Museum, whose entire budget, 
inclusive of all personnel and upkeep of plant, is about $30,000. 
The expense for materials and equipment for the proposed reg- 
istry can be handled by the Museum, but it is necessary to have 
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additional help in the form of professional, clerical and technical 
personnel, 

There is but one medical officer on duty at the Army Medical 
Museum. The Museum is the central pathological laboratory for 
the Army, and by official order, tissues and histories from all 
cases of tumor or suspected tumor are sent to the Museum from 
Army hospitals, which have a total bed capacity of 10,000. In 
addition protocols of all necropsies, some SOO per annum or about 
50 per cent of all deaths at Army hospitals, are reviewed at the 
Museum, and tissues are examined from a considerable number 
of the necropsies. In all about 1500 of the 2000 annual accessions 
are from the military service, more than the personnel can handle 
satisfactorily. The clerical force at the Museum, one stenogra 
pher and one typist, cannot do more than the routine of the \rmy 
work. The drain on the technicians, of which there are two, is 
not great for the bladder tumors and lymphatic tumors, but the 
ophthalmic pathology requires over half of the time of one 
technician. 

The fact that the officer personnel at the Museum is shifted 
every four years makes it necessary to provide a pathologist or 
registrar so that there will be assured a continuity of the policies 
outlined by the committee of the Registry. Even if the Army 
could allow sufficient personnel to handle the Registry, the War 
Department policy of requiring changes of station would result 
in uneven interest in, and development of, the Registry which 
requires active participation on the part of the registrar to make 
it of value. Well endowed research is now being conducted in 
many places on various phases of the tumor problem, and from 
this much good will come ultimately. In the meantime, however, 
there are many persons suffering from malignant disease who 
cannot be benefited by these studies but who afford a fertile field 
for investigation, promising quicker results in diminishing the 
fatality rate and prolonging life. The value of such investigations 
has been repeatedly demonstrated, but never better than by the 
Registry of bone tumors of the American College of Surgeons. 
v means of the study of these cases many lives have been saved 
and many deforming operations have been avoided. The Registry 
has made significant advances in our knowledge of the criteria 
for diagnosis, the outcome, course and methods of treatment of 
the bone tumors, and is still adding to our knowledge of these 


tumors. 
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In the present state of our understanding of neoplastic dis- 
eases more information can be obtained at less cost by registries 
than by any other manner. The information is immediately avail- 
able to medical practice. 

It is generally acknowledged by pathologists that many neo- 
plasms are difficult to diagnose. In many the diagnosis is but a 
guess. The earliest changes which signify malignancy are not 
sharply defined. In fact, there is serious doubt if we know by 
sight the earliest malignant changes in any tissue. Unless cases 
are followed up we cannot learn these changes. [Even if a definite 
cause for cancer should be found, it will still be necessary to rec- 
ognize the carliest change indicating its presence. 

Vhysicians are not justified in omitting the follow up of their 
causes, vet this is the rule and not the exception. Pressure of 
economie conditions and lack of facilities for adequate study are 


portant factors. The proposed Registry will facilitate the “fol- 


low up” by the doctor by periodically sending to him a simple 


blank form on which he can make his report. 

The Army Medical Museum is well equipped and has funds 
adequate for routine supplies. It is located in the same building 
as the Army Medical Library so that the literature is at hand for 
study. The proposed project of a new building to house both the 
Museum and Library at the Army Medical Center, adjacent to 
Walter Reed Hospital, is before the Bureau of the Budget. In the 
new building, as contemplated, there will be rooms available for 
research by scientists not on the Museum staff. Laboratory facili- 
ties will be available and all collections of the Museum will be 
more accessible for research. In this connection it is to be noted 
that an Act of Congress has already made available the collections 
of the Army Medical Museum to scientific men for research. 

The registries as at present conducted furnish the Museum 
with duplicate records, and where possible duplicate slides from 
the cases to minimize the loss during the circulation of the ma- 
terial to the diagnostic committees. 

The placing of this Registry under the auspices of the 
National Research Council insures continuity of administration 
and policy independent of Government action. 

Funds donated to the Registry will be received and adminis- 
tered through the National Research Council by the National 


Academy of Sciences. 
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913 Medical Arts Bldg., kort Worth, Texas, ALR 
Watkins, Epwin Diar (1926) 
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STRONG, J.C. S10 Harrison Ave., OALR 


LONGMONT 
SIDWELL, CLARENCE Epwarp Longmont Hospital, ALR 
PUEBLO 


Hopkins, Guy H. 702 N. Main St., Op. 
LASSEN, FRITZ Pueblo Clinic, OALR 


STERLING 
PALMER, FRANK E. 301 Main St., OALR 


TRINIDAD 


micwm. 1. t. — McCormick Bildg., OALR 
CONNECTICUT 
BRIDGEPORT 
DeWitt, Epwarp Nicos 836 Myrtle Ave., Op.A 
Smith, DorLanp laa 836 Myrtle Ave., Op.A 


DANIELSON 
BurrouGus, G. M. ; ; er fo mS 
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IL ARTFORD 





ee piapiaavenest 450 Main St., OALR 
McCLELLAN, W. E....... 50 Farmington Ave., OALKR 
PRINCE, ALEXANDER L. 36 Pearl St., Op. 
Situ, E. Terry..... 36 Pearl St., Op. 
WHALEN, Epwarp J... 750 Main St., ALR 
NEW HAVEN 

FERGUSON, R. | an ooo 59 College St., OALR 
FLYNN, Cuas. T..... 41 Thumbull St., ALR 
SHEAHAN, Wo. L. 59 College St., OALR 










NEW LONDON 
Ropison, JAMEs T. 309 State St., ALR 
Wooprvurr, T. A..... 309 State St., Op. 











STAMFORD 
Witte, WM. Beverty saaicarcteiiacnaes S13 Gurley Bldg., OALR 






WATERBURY 
Goop, WILLIAM MURRAY ; 63 Center St., ALR 
DELAWARE 













WILMINGTON 
BONNER, W. F........... 224 Del. Trust | 






dg., OALR 
MAYERBERG, Emit R. ..Medical Arts Bldg., ALR 
Wire, Cas. PL. ; 507 Citizens Bank Bldg., OALR 







DISTRICT OF COLUMBIA 


WASHINGTON 


















ADAMS, ELDRIDGE S...Aeronautics Branch, Dept. of Commerce, ALR 
CONSTANTINOPLE, I’. S. ners eye St, N, W., ALR 
DABNEY, VIRGINIUS.. " 1633 Connecticut Ave., ALR 
i ae nee 1835 Eye St., N. W., ALR 
a A ee sible - 927 Karragut Sq., Op. 
FARLEY, JAMES H.W... ..... 1801 Eye St., N. W., ALR 
EBERT, Epwin C..... ........Naval Dispensary, ALR 
FLYNN, JAMEs A....... 1511 Rhode Island Ave., N. W., OALR 
Cd, Gy RACE. .........-:.. ao) .....1624 Eye St., N. W., ALR 
GREEAR, JAMES NOAH, JR................2..2------ 1740 M St., N. W., Op. 
HENNING, CARL,.......................2.-c00-0-++-0e0:----- 1835 Eye St., N. W., Op. 
LamB, Rost. Scort......... ere. Stoneleigh Court, Op. 
MuUNCAsSTER, S. b. zs 1026 16th St., N. W., Op. 
MAWES, WM, S..................... 1029 Vermont Ave., Op. 
PENDEXTER, RALPH Sw... 1424 K St., N. W., Op. 
Runk, Roxette Lanpts....Wash. Sanit. & Hosp., Takoma Pr., ALR 
SCHLANSER, Major A. E......... Walter Reed Gen. Hosp., OALR 
ee ...-++---1427 De Sales St., N. W., Op. 
TRIBLE, G. B........ ee = =6—h a 
WILKINSON, Oscar... 1408 L St., N. W., OALR 






PPPOE, Pig Ws Sos ccnceccccnecucacces ... The Rochambeau, ALR 





LIST OF MEMBERS 


FLORIDA 


JACKSONVILLE 
Boone, J. L. Professional Bldg., ALK 
Hr, N. M. Buckman Bldg., OALK 
KwNaver, Wo. J. Buckman Bldg., ALR 
PARRAMORE, JAMES BUCHANAN St. James Bldg., ALR 
RiciHARDSON, S.A, 111 W. Adams St., Op. 


MIAMI 


CHANDLER, G. FE. Huntington Bldg., ALR 
Denon, M. PB. Ist Nat'l Bank Bldg., OALR 
Hlopson, B. FF. 418 Security Bldg., OALR 
INGERSOLL, J. AM. 1700 S. Bayshore Lane, ALR 
Writaker, J. 905 Congress Bldg., OALR 


MIAMI BEACH 
BARNHILL, J. F. 5369 Vine Tree Drive, ALR 
Parmer, Bascom HH. 502 Lluntington Bldg., OALR 
Rerass, R. be 337 Lincoln Road, ALR 


IRIAN DO 


INGRAM, L. C. Orlando Clinic, OAT 
SHOEMAKER, SAMUEL J\ 30 FE. Church St., OAI 


AR 
AR 


PENSACOLA 
Lisciwkorr, M,N. Blount Bldg, OALR 


ST. PETERSBURG 
Hlearp, Mary WK. 128 19th Ave. North, Op. 


PAMPA 

earkior, J. Drown 605 Citizens’ Bank Bldg., OALR 
FORBES, SHERMAN BF 409 Citizens’ Bank Bldg., OALR 
Lowry, B. W. 205 Zack St., OALR 


WEST PALM BEACH 
Miriner, Ans ; 418 Kern St., OALR 


WINTER PARK 
OESTERLING, Hl. E. 642 N. Interlachen Ave., OALR 


GEORGIA 


\TLANTA 

BRAWNER, LEON Epwarp 157 Forrest Ave., N. E., ALR 
CaLnoun, FF. Puinizy 486 Peach Tree St., N. E., Op. 
Cray, G. E. Medical Arts Bldg., Op. 
ort, A. G. 303 Medical Arts Bldg., OALR 
Lokey, H. M. Medical Arts Bldg., OALR 
Martin, We. ©. Jr. ...Medical Arts Bldg., Op. 
Warren, We. C. JR... Mtlanta Nat'l Bank Bldg., ALR 
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AUGUSTA 





i A ENR eee a Se me 
ROME 

I I Ti ities ennaensnpenrinesnnndsciicies Harbin Hospital, OALR 
VALDOSTA 

a sted 134!2 N. Patterson St., OALR 
HAWAII 
HONOLULU 

MorGan, JAMEs A............. oe 48 Young Bidg., OALR 

PINKERTON, FORREST Joy ....46 Young Hotel Bldg., OALR 

Van Poor, G. McD. ; Young Bldg., OALR 


IDAHO 
NAMPA 
SHAWHAN, GLENN E. Smallwood Bldg., OALR 


POCATELLO 


CLOTHIER, JOSEPH......... Kane Bidg., OALR 


TWIN FALLS 
WETHERBEE, CHARLES sooth Bldg, OALR 


ILLINOIS 





ALTON 
Jones, F. W........ Times Bldg., OALR 
MippLeton, Harry E. 103 ast Broadway, OALR 










\URORA 
DARMER, GEORGE A. ; 401 Terminal Bldg., OALR 













BELLEVILLE 
25 Ist Nat'l Bank Bldg., ALR 





BirsNer, Louis J... 






BLOOMINGTON 






Fox, Ravpu D......... NT mm 
GaiLey, Watson W........ ; see Griesheim Bldg., OALR 
WatKINS, Haroun R. (iriesheim Bldg., ALR 










CHAMPAIGN 







Forp, HANBy Lewis becceeeeseeeeeeeeeee--4O1 Robeson Bldg., OALR 








CHICAGO 






ALLEN, THOMAS DYER............ -++-122 S. Michigan Blvd., Op. 
Se eee 30 N. Michigan Blvd., OALR 
I aati scccas Dalcinenhenvenosiemanhiinn 25 EF. Washington St., OALR 
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BALLENGER, HI. C. 25 kk. Washington St., ALR 
Beck, Josep C. 185 N. Wabash Ave., ALR 
3EEM, IONE F. 31 N. State St., OALR 
ERNHEIMER, B. L. 104 S. Michigan Ave., ALR 
BorTuMaNn, Louis 122 S. Michigan Ave., Op. 
BRAWLEY, F. E. 30 N. Michigan Blvd., Op. 
BREDLAU, ERNEST A, 2753 North Ave., ALR 
CARNCROSS, HELEN 58 I. Washington St., Op. 
CAVANAUGH, J. A. Suite 1712-30 N. Michigan Blvd., ALR 
‘HRISTOPH, CARL H. 30 N. Michigan Blvd., OALR 


( ) 

CLEFF, OSCAR 55 I. Washington St., OALR 
CLEMENT, C. C. 30 N. Michigan Blvd., OALR 
( | ) 


‘ROSSLEY, EE. R. 30 N. Michigan Blvd., OALR 
CUSHMAN, BEULAH 25 I. Washington St., Op. 
Davipson, H. P. 58 I. Washington St., Op. 
Deru, Joun F. 104 S. Michigan B Ivd., ALR 
DENNIS, GEORGE J. 25 I. Washington St., ALR 
Kaitu, Tuomas 31 N. State St., OALR 
FARRELL, P. J. H. 25 kK. Washington St., OALR 
FinpLay, E. K. . 30 N. Michigan Ave., Op. 
ister, W. A. 231 W. Washington St., OALR 
liskE, GEORGE F. 25 Kk. Washington St., OALR 
FITZGERALD, J. P. 30 N. Michigan Blvd., Op. 
FouK, MAX Lyon 55 KE. Washington St., OALR 
lOwLer, Fare B. 55 I. Washington St., Op. 
lox, NOAH 841 E. 63rd St., ALR 
FRANK, IRA 104 S. Michigan Bivd., ALR 
FuLLer, Harry 5. 2219 KE. 70th Place, OALR 
GAMBLE, RICHARD COTTER 30 N. Michigan Ave., Op. 
(FARRAGHAN, Epw. F. 25 KE. Washington St., OALR 
(GEIGER, ARTHUR HENRY 554 Fullerton Parkway, ALR 
(GIFFORD, SANFORD R. 58 E. Washington St., Op. 
GGRADLE, H. S. 58 E. Washington St., Op. 
Grim, U. J. 30 N. Michigan Blvd., OALR 
(GUTTMAN, MELVIN REESE 185 N. Wabash Ave., ALR 
Haut, Arice hk. 25 kK. Washington St., ALR 
HH re LsURTON 122 S. Michigan Ave., OALR ; 
Hawrery, C. W. Medical Arts Bldg., OALR 
HIAYDEN, rs STIN uA. Suite 2009, 25 FE. Washington St., OALR 
HorrMan, L. G. 30 N. Michigan Blvd., OALR 
JorDAan, GEoRGE T. ; 30 N. Michigan Blvd., OALR 
KAHN, Myron E. ; ...........104 S$. Michigan Ave., ALR 
KILLEEN, Joun J. 104 S$. Michigan Blvd., ALR 
KRAFT, Oscar H. 1518 N. Dearborn Parkway, Op. 
LEBENSOHN, JAMEs E. ......23 E. Washington St., OALR 
LEDERER, FRANCIS L. 30 N. Michigan Blvd., ALR 
LEECH, VERNON M. ....95 FE. Washington St., Op. 
LIFSCHUTZ, J ACOB.............-..........---+++--+-----310 S. Michigan Blvd., OALR 


Livencston, Gromer S..........<.........-c:......:-.: 185 N. Wabash Ave., ALR 
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Lorine, J. Bo. 
a 
McBean, GEoRGE M. 
McGinnis, Epwin......... 
Marouts, GEORGE P.. 
Mayer, Leo Lors 
MEYER, SAMUEL J..... 
Munort, G. H..... 
Murray, A. N.... 
Nance, WILLIS ©. 
Noonan, W. J. 
Norcross, E. P. 

NOVAK, FRANK J. JR.. 
NUGENT, Oscar B. 
Orcutt, D. C. 
PEARLMAN, S. J..... 
Pottock, H. L..... 
SALINGER, SAMUEL .... 
Suapmo, 5S. 4............ 
SONNENSCHEIN, R..... 
SPIESMAN, IRWIN GABRIEL 
Strauss, J. F........ 
SUKER, GEORGE F...... 
Tayuor, LILLian E.. 
THEOBALD, JoHN JosEePH 
ST BeomarD, W. Fi.............. 
TIVNEN, RICHARD J...... 





Von Coupitz, G. THOMSEN 
Von DER Heypt, RosBert 
WAGNER, Cart B.. 
WaLKER, HERBERT S. 
Wiper, Wo. H.. 

WoLr, SAMUEL... 

Woop, Casey A. 





Gonast1,, T. J. H............ 


BALDWIN, H. E.. 


McNicuots, W. A.......... 


Van geen, A. L......-.-.::. . 





CHICAGO HEIGHTS 





Carmopy, THOMAS J.................. 





EAST ST. 


Hanson, Wm. Lupwidce................. 
I it ec teen Sie beailetiec tfciccnnvinipendiaiinaparig cerns Murphy Bldg., Op. 


GEOGRAPHIC 


25 kK. Washington St., 
30 N. Michigan Blvd., 
58 E. Washington St., 
104. S. Michigan Blvd., 
30 N. Michigan Blvd., 
104 S. Michigan Ave., 
58 I. Washington St., 
25 KE. Washington St., 
4753 Broadway, 
30 N. Michigan Blvd., 
4753 Broadway, 
8S. Michigan Blvd., . 
2, 30 N. Michigan Blvd., . 
231 W. Washington St., 
30 N. Michigan Blvd., 
180 N. Michigan Ave., . 
2551 N. Clark St., . 
25 KE. Washington St., . 
25 Ie. Washington St., . 
180 N. Michigan Blvd., . 
25 E. Washington St., - 
104. S. Michigan Blvd., . 
I. Washington St., 
25 E. Washington St., : 
E. Washington St., . 
307 N. Michigan Ave., 
30 N. Michigan Blvd., 
6857 S. Halsted St., 
25 EK. Washington St., 
25 FE. Washington St., 
...30 N. State St., 
30 N. Michigan Ave., 
122 S. Michigan Blvd., 
55 FE. Washington St., 
7 W. Madison St., 


171 


25 


58 





16th and Vincennes Ave., 


DANVILLE 


Temple Bldg., 
408 The Temple bidg., 


DIXON 





LOUIS 





Dixon Nat'l Bank Bldg., 


sidkiticaniituie 318 Murphy Bldg., 


(1. 


OALR 
ALR 
OALR 
ALR 
ALR 
Op. 
Op. 
OAL 


AL R 
OALR 
Op. 
OALR 


OALKR 






ALR 
OALR 





OALR 






ALR 











' 
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Boor, G. W.. 
Dopp, Oscar . 
GALLoway, T. C. 
Swan, C. J. 


CLARK, J. SHELDON 


MATHENY, R. C. 


Weser, H. C. 


EAREL, A. M 


Lorer, CLARENCE 


Apams, A, L. 


Woobrt FF, H. W. 


GEIGER, C. W. 


Woops, R. H. 


Duntiry,, G. S..... 


Vorcr, C. B. 


FLATLey, T. J...... 
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EVANSTON 
811 Sherman Ave., OALR 
.....636 Church St., Op. 
636 Church St., ALR 
636 Church St., OALR 


FREEPORT 
509 State Bank Bldg., OALR 


GALESBURG 


306 IE. Main St., OALR 
GREAT LAKES 
U.S. Naval Hospital, OALR 


HOOPESTON 


Willdon Bldg., OALR 


HUBBARD WOODS 
1054 Tower Road, Op. 


JACKSONVILLE 
Professional Bldg., OALR 


JOLIET 
500 N. Ottawa St., OALR 


KAN KAKEE 
.Areade Bldg., OALR 


LA SALLE 
Neustadt Bldg., Op. 


MACOMB 
103 S. Side Sq., OALR 


MATTOON 


1702 Broadway, OALR 


MOLINE 


soned 1314 Fifth Ave., OALR 


OAK PARK 


THEOBALD, GEORGIAN A DVORAK..........-.------200-----00--+ 715 Lake St., Op. 


Grasponn: -S.. Ticks. 


BLICKENSTAFF, A, J......... 
paower, C. Fi........... ss 
[oo Re See 


icone Farmers’ Bank Bldg., OALR 


ssiecisebahebocimiicanibiaananisetie Peoria Life Bldg., OALR 
Pony .......--.---Central Bank Bldg., OALR 


SEE RI Jefferson Bldg., OALR 
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7 A Se 811 Peoria Life Bldg., OALR 
Tuomas, C, D........... aidecasalatadiien Central National Bank Bldg., OALK 
TN Al Wanner ee parcoocie Levee Jefferson Bldg., OALR 
PONTIAC 
IN. Wiis MR ciinahidcinbicaiassedtaes biminaeieeien Sterry Blk., OALR 
QUINCY 
RE URE Re See nec SOR a W.C.U. Bldg., ALR 
REESE ee eer Se ee Pe W.C.U. Bldg., OALR 
STEVENSON, WALTER..... Tee eee, Mw iey Meg Te 
ROCKFORD 
See William Brown Bldg., Op. 
, | a. i ances m ; Taleott Bldg., OALR 
SPRINGFIELD 
DEAL, JouN FRANCIS...........................-....irst Nat'l Bank Bldg., OALR 
TS 3 ee veceseeeeeeeeeeeeeee- 401 East Capitol Ave., OALR 
STERLING 
BRODERICK, FRANK W............... one ......-Central Trust Bldg., OALR : 
STREATOR 
Lester, Harry S..... a ania dado 420 Murray Bldg., OALR 
INDIANA 
CRAWFORDSVILLE 
Linceman, B. N. ....................-. onli ...Ben Hur Bldg., ALR , 
ELKHART 
PorTER, JESSE B............. sos las Leacenlacnithepieiaic ee a eee: SS: CAL 
EVANSVILLE 
RN Ti ae ewer 501 S. East First St... OALR 
Dyer, WALLACE Curtis......................Central Union Bank Bldg., ALR 
Se & eee secncesseanncesesesseceeeeseeee citizens’ Bank Bidg., OALR 
A, Sener ; Central Union Bank Bldg., OALR 
RAvpIN, M... -eevee-e---Central Union Bank Bldg., OALR 
STANTON, Ha \RMON OL AM. ensiteishishdcsiinihaanntiadbaniel Cleveland Life Bldg., OALR 
FORT WAYNI 
ae. a) nee rics Lr 406 W. Berry St., OALK 
Butson, EuGENE LOoRING.....................------+- ....406 W. Berry St., OALR 
ieee 2902 S. Fairchild, Ave., OALR 


HAMMOND 








KRumnN, Hapwice S. .................-..:0..s.s..-.-.--»........1' ifst Trust Bldg., Op. 
Kun, Hucu A................... sins acca deababe ...First Trust Bldg., ALR 
SS eens ne FFF mee 









SHANKLIN, E. 575 Hohman St., OALR 





FL TT ETT Ne ANE ROU NRRRR 


NEI PRCA IR RII EE «TPES: 
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Apams, D. S. 
ARONSON, SIDNEY S. 
Berry, D. F.. 
CARMACK, J. W. 
(CHAPPELL, R. S. 
CLEVENGER, W. F. 
CRAFT, KENNETH L. 


Dewey, C. H., May., M.C., 


LIST OF MEMBERS 


INDIANAPOLIS 


508 Hume-Mansur Bldg. 
ee 2 a 


601 


,OALR 
.. ALR 


Hume-Mansur Bldg., ALR 


.Hume-Mansur Bldg 


.. ALR 


305 Traction Terminal Bldg., ALR 
Hume-Mansur Bldg., ALR 


Hume-Mansur Bldg 


. ALR 


U.S. Army Hospital, Ft. Benjamin Harrison, OALR 


HuGues, W. F. 
KeEARBY, D. ©. 
LARKIN, BERNARD J. 


LINGEMAN, Epwarp LAuREL 


McCaskey, C. H. 
Masters, Ropert J. 
Morr, Wn. F. 
Newcoms, Joun R. 
OVERMAN, F. V. 
PFAFFLIN, C. A. 
Row, GEORGE S., 
TomMutin, W. S. 


Wrieit, J. W. M. 
ApAMs, Citas. Josep 
EGAN, BURTON Wricut 


BRAUNLIN, Wa. H. 
Miner, C. E. 


Krrecer, G. M.. 
Miter, C. E. 


Boone, J. C. 
Boyvp-SNEE, Harry 
CaAssapy, J. VERNAL 
KpWARDS, SLOCOMB R. 
Lent, E. J.......... 
Savery, C. E. 


ALLEN, Onrris T........ 
FM Seer 
STEWART, WALTER E....... 


401 Hume-Mansur Bldg. 
...709 Hume-Mansur Bldg 
-Hlume-Mansur Bldg. 
406 Pennway Bldg 
....Continental Bank Bldg 
... Hume-Mansur Bldg. 
529 Bankers Trust Bldg 
410 Hume-Mansur Bldg. 
-Hume-Mansur Bldg 

445 Banker Trust Bld 
906 Hume-Mansur Bld 
Hume-Mansur Bl 
Hume-Mansur BI 


co 
~ 


J2 


~ 


KOKOMO 
101 W. Sycamore St. 
LOGANSPORT 
408 North St. 


MARION 


‘ 
~ 


, Op. 
.. ALR 
, Op. 
.. ALR 
. ALR 
, Op. 
.. ALR 
, Up. 
. ALR 
,OALR 
, Op. 
. ALR 


| 
dg., ALR 


,OALR 


,OALR 


Marion Nat'l Bank Bldg., OALR 
Western Reserve Bldg, OALR 
MICHIGAN CITY 
701 Washington St., OALR 
MUNCIE 
datas 917 FE. Main St., OALR 
SOUTH BEND 
213 Pythian Bldg., ALR 
716 J. M.S. Bldg., ALR 
654 Associate Bldg., OALR 
Christman Bldg., OALR 
122 N. Lafayette Blvd., OALR 
..206 Sherland Bldg., OALR 
TERRE HAUTE 
....422 Rose Dispensary, OALR 
221 §. 6th St.,OALR 
Tribune Bldg., OALR 


























TN Rb A | ee 
Howarp, Lioyp G. 
Mammen. S. D.............:-. 


Cups, H. A...... 


Hanps, S. GILLoTT......... 
HARKNEssS, GORDON F..... 


Lamp, Harry Howe..... 


Jones, CEecIL C....... 
PEARSON, Wm. W........... 


Cae & B.....-....... 






Ce ee 


RuTHERForD, C. W......... 


HoFMANN, W. P.............. 


THompson, Howarp E..... 


COUNCIL BLUFFS 


....532 First Ave., 
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WARSAW 
TG ae re _........Warsaw Clinic, OALR 
IOWA 
AMES 
Fs ih cs steatinnbspnnnianencaniciion ALR 
BURLINGTON 
LA Pence, ©. ¥............. sieaalbataiulianae tat lowa State Bank Bldg., OALR 
fo inicnapuane Spaiatbitelation 204 Jefferson St., OALR 
CEDAR RAPIDS 
3AILEY, FRED W..............--. pret Merchants Nat'l Bank Bldg., OALR 
ge. ES 815 Merchants Nat'l Bank Bldg., OALR 
CLINTON 
wa, =. P......... Wilson Bldg., OALR 


OALR 
x 


_.Council Bluffs Clinic, OALR 


403 Bennett Bldg., 


CRESTON 


Eagle Bik., 


DAVEN PORT 
201 West Second St 


...Putnam Bldg., O.AI 


co ee ....407 Kahl Bldg 
inten ...American Bank Bldg 


DES MOINES 


wn-eeeeee-- L120 Equitable Bldg 


OALR 
OALR 


. ALR 
AR 

.. OALR 

.. ALR 


.. OALR 
J 


Saw _......417 Bankers Trust Bldg., OALR 


DUBUQUE 


FORT DODGE 


siaapeladbaitbnbnianelisbecisiabenntttis Carver Bldg. 


INDEPENDENCE 
OE LE RRTEOT MO 120 Third Ave., S. E. 


IOWA CITY 


nc padaimaneilild Univ. Hosp., Dept. Ophth. 


seseceee-eeeeeeel LOO Main St., OALR 


~OALR 






,OALR 






eee i liaciainsccdiesdicteadimpanspliiabiicaii Dey Bldg., OALR 
NGS, Sane a University Hospital, ALR 
Moore, Paut, McNary, JR...............-..-------+- University Hospital, ALR 
Bd UR haecdnecticntninaisistecsvscmismnivnngibetioiia’ University Hospital, Op. 


, Op. 












ee 








RTS 
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LAPSLEY, Ropert M. 


Joy NT, M. I. 


Corps, Epwin 
FRENCH, R. F. 
SINGLETON, EK. M. 
Wore, Oris R. 


FanLows, Howarp D. 


()DRIEN, STEVE A. 


CONE, ALFRED JARED 


ENGLE, H. P. 


(GREENWOOD, (4, 


TAybLor, CHARLES [. 


WrAVER, JoUN ©). 


Drcker, J. C. 


FRANCHERE, FRED'K. E. 


Gittins, T. R. 
NAFTZGER, J. Lb. 
Rreper, J. E. 
Roost, If. H. 
SALLANDER, F. W. 
Secor, F.. bs.. 
Tripp, Leroy R. 


BENDER, H. A. 


Joynt, A. J. 


REULING, F. H. 
Russeti, R. EI. 


Ropinson, R. E. 
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KEOKUK 


Masonic Temple, OALR 


LE MARS 


Royal Bldg., ALR 


MARSH ALLTOWN 
Masonic Temple Bldg., OALR 
Masonic Temple Bldg., OALR 
111 E. Chureh St., R 

415 Masonic Temple, OALR 
MASON CITY 

Park Hospital Clinic, OALR 

Kirst Nat'l Bank Bldg., OALR 
MUSCATINE 


404 Laurel Bldg., ALR 
NEWTON 
Maytag Bldg., OALR 
317 First Ave., East, ALR 
OTTUMWA 


118 FE. Second St., ALR 


SHENANDOAH 
O08! W. Sheridan Ave., ALR 


STOUN CITY 
frances Bl 
Toy Bank Bldg., 


lg., OALR 
Is I 
401 Davidson Bldg., OALR 
Ix 
1 


~ 

~ 
— 
— 


Davidson Bldg., OALR 


Davidson Bldg. 


~ 


~ 
-_~ 
~ 
- 
— 
‘ 
tw 


301 Davidson Bidg., OALR 
Security Bldg., OAL 


WATERLOO 
Black Bldg., ALR 
_..Black Bldg., OAL] 
.... Black Bldg., OALR 
601 Pioneer Bank Bldg., OALR 


WAVERLY 
205!'4 FE. Bremer Ave., OALR 
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KANSAS 


ATCHISON 


= As: nee nee 212 Simpson Bldg., 


COFFEYVILLE 


Cranpwick. lea B.......:.....:<.. a0 ...715 Walnut St., 


CONCORDIA 


[Kan.] 


OALR 


( Ip. 


Ropertson, Epw, N......... 132! W. 6th St., OALR 
ELDORADO 
saute, EE. 5. G...-. asda ... Haines Bldg., OALR 
EMPORIA 
GranceErR, W. B.......... coeeeeeeeeeeeee Citizens Natl Bank Bldg., OALR 
TRIMBLE, CLARENCE 5. 405 Citizens Nat'l Bank Bldg., OALR 
HUTCHINSON 
Greever, B. L..................................610 Rorabaugh-Wiley Bldg., OALR 
ScaLes, H. L.... Nailed _...-.--Rorabaugh-Wiley Bldg., OALR 
ScurRantT, J. H.......... NIE an. Ae ....14 West First St., OALR 
KANSAS CITY 
at a eee 5 LES ....903 N. Seventh St., OALR 
SPAKE, LAVERNE B................. 322 Brotherhood Bldg., ALR 
LAWRENCE 
er aa fl me RC 
LEAVENWORTH 
Haas, FREDERICK J..... wiceculinecsild ies .....Masonic Bldg., OALR 
PRATT 
Jenkins, MIKE CLEMONT.................-.---.-- ....223 S. Main St., ALR 
TOPEKA 
ALKIRE, H, L......... LI Ul me 
ALLEN, G. HENRY........... SEE. = RC 
ASE BW,, GORGE 'V qn... a.o2...c.nssccescecccescoseess-ss.000-.dd Raneas Ave., OALR 


ReeD, Wa. W.......... don DS sciabateubasil veveeeeee--Mills Bldg., ALR 


WELLINGTON 
Beason, ThA PRUGI ..:......-...0:.65.2.... .........Hlatcher Hospital 


WICHITA 


BROWNELL, Morton EM Mons........ 1019 First Nat'l Bank Bldg. 
NG) BES eevee chicas nga Central Bldg 
CHENEY, JAMES W........................-.------------ 402 Schweiter Bldg. 
EE ae 20114 N. Main St. 


oy )p. 


, Op. 

.. ALR 
~OALR 
, Op. 


asia les tied cdsniatlpseictvnnanhetbuiectinnaiiin’ 911 Beacon Bldg., OALR 





: 
; 
t 
' 
4 
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| Kan., Ky.] 


MAGGARDb, D. I. 
PALMER, Epw. M. 
SEYDELL, Ie. M. 
Weaver, T. W. 


Rats, €. T. 


CowLry, Ropert HENRY 


DBiepsor, R. W. 


COHN, SELDON 


GUNN, Mitus LypDELL 


I 


ARMSTRONG, R. M. 
DEWEESE, CLARENCE 
Marks, SAMUEL BLACKBURN 
Q)FFUTT, W. N. 

srucnky, }. A.... 


Gre aes 
DABNEY, S. G...... ERY Cero 
DEAN, WALTER.............. pedar in: 


DULANEY, OCTAVIUS..............-- 
Er Sen 705 Brown Bldg., OALR 


ee, ee 


Princst, A. O............ et 


SHAFER, J. J. 
VAUGHAN, G. E. 
Wo LFE, CLAUDE T. 


Tuomasson, W. J. 


Pace, ERRETT 
REY NOLDs, H. G. 


DuNnN, MurIsown...................... 
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715 Orpheum Bldg., OALR 
....629 Beacon Bldg., OALR 
1030 First Nat'l Bank Bldg., ALR 
201'2 N. Main St., Op. 
WINFIELD 
lirst National Bank Bldg., OALR 
KENTUCKY 
BEREA 
OALR 


COVINGTON 
1005 Madison Ave., OALR 
FULTON 
OALR 


HARLAN 
Smith Bldg., ALR 


-EXINGTON 


1010 Fayette Bank Bldg., OAT 
201 West Second St., OAL 
Security Trust Bldg., ALI 

....406 Security Trust Bldg., OALR 
....Fayette Nat'l Bank Bldg., OALR 


|LOUISVILLE 
vesseueeeeeeee eyburn Bldg., OALR 


snosscsssssssesersessssssescerssesenties Bide, OALR 
Pioneer eee 300 Francis Bldg., OALR 
-dcnanitacsscdoigeaalll 811 Brown Bldg., ALR 


i iancaicpanasssphincadaseadoaubia Heyburn Bldg., Op. 
.......... Starks Bldg.,. OALR 
711 Third St., OALR 
Heyburn Bldg., OALR 
NEWPORT 
942 York St., ALR 
PADUCAH 
...City National Bank Bldg., ALR 
City National Bank Bldg., OALR 


RICHMOND 


sciicauliadoriiticssiddclebtovnidinieichshsiunitanmiateetalbaal OALR 
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LOUISIANA 


NEW ORLEANS 
Baun, Cuas. A. 
Bbium, Henry N. 
COLLIER, GEO. BENJAMIN 
Fucus, VALENTINE HENRY 
Hasrer, M. Davin 
LANDEFRIED, C. J. 
LeJeune, F. E. 
Lyncu, R. C. 
SMITH, Victor C. 
TAQUINO, GEORGE J. 
WAGNER, W. A. 
WeIz1, A. I. 


1211 M 


603 M 


SHEEVEPORT 
LaRue. C.. L. 
Motse, ALLYN BL. 
Scates, J. L.. 


MAINE 

AUGUSTA 
TURNER, OLiver W. 

PORTLAND 
Se 
CUMMINGS, GEORGE (©).. 
GILBERT, FRANK Y 
GorpDoN, CHAS. 
HASKELL, ALFRED W 
Hort, E. E., - 
O’SuLLivan, T. J... 
SPALDING, J. A........ 


WATERVILLE 
Hityi, Freperick T.. 
Hitt, Howarp F. 

MARYLAND 

ANNAPOLIS 
ALBricnt, Lt.-Com. P. M., M.C., U. S.N. 


U. 


WELCH, Rosert S. G. 
BALTIMORE 


SORDLEY, JAMES, JR.......... 

FRIEDENWALD, Harry... 
0 SE Se eee oe 
GoLpBack, L. J 
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|La., Me. Md.] 


1707 Vere Marquette Bldg., Op 
aison Blanche Dldg., Op. 
1317 Whitney Bldg., ALR 
Chaille Bldg., ALR 
aison Blanche Bldg., OALR 
607 Baronne Bldg., ALR 
632 Maison Blanche Bldg., ALR 
Matson Blanche Bldg., ALR 
1707 Pere Marquette Bldg., Op. 
208 Audubon Bldg., ALR 
American Bank Bldyg., ALK 
3503 Prytania St., ALR 
Highland Clinic, OALKR 
Medical Arts Bldg., ALR 
Medical Arts Bldg., OALR 


Masonic Temple, OALR 


704 Congress St., Op. 
47 Deering St., ALR 
......148 Park St., OALR 
....46 Deering St., ALR 
129 Park St., Op. 
723 Congress St., Op. 

10 Pine St., ALR 
627 Congress St., Op.A 


. ALR 
ie Ip. 


Professional Bldg 
Professional Bldg. 


S. Naval Academy, OALR 

46 State Circle, OALR 

330 N. Charles St., OALR 
1212 Eutaw PL, Op.A 


--......1212 Eutaw PI., Op. 


1012 N. Charles St., Op. 
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KEMLER, Jos. Ke 1908 Eutaw PL,OALR 
LOoPER, EpwaArp ANDERSON 104 Madison St., OALR 
PETERMAN, H. E. 518 Cathedral St., OALR 
Savace, M. M. 1720 Eutaw PL, OALR 
} Tarun, WILLIAM 104 W. Madison St., 0ALR 
Woops, Hiram 842 Park Ave., Op.A 
CUMBERLAND 
Jones, E. L. lirst National Bank Bldg., OALR 
Ropinson, HH. T. ...Medical Bldg., OALR 
SHARRETT, GEORGE ©). 119 Bedford, OALR 
MASSACHUSETTS 
BEVERLY 
OpeENEAL, Tomas Hretn 234 Cabot St., OALR 
’ BOSTON 
BRYANT, Anice GERTRUDI 502 Beacon St., ALR 
CARVILL, MAub 82 Commonwealth Ave., Op. 
CHeNEkY, W. E. 377 Commonwealth Ave., ALR 
Corpetr, J. J. 520 Beacon St., OALR 
DERBY, GEORGE S. 5 Bay State Road, Op. 
FREEDMAN, L. M. 475 Commonwealth Ave., ALR 
(GREENWOOD, ALLEN 82 Commonwealth Ave., Op. 
Hurvey, E. D. 419 Boylston St., Op. 
INGLIs, Harry J. 43 Bay State Road, ALR 


KLEINERT, MARGARET NOYES 
KNOWLTON, CHARLES Davison 
LANCASTER, W. B. 

Lewis, J. P. 

Lurie, Moses H. 

Mosner, Harris P. 

Porter, Cuas. T. 

Quincy, J. E...... 

Rice, G. B. 

Ricuarps, L. G. 

Row ranp, W. D. 

Scas. £. A. 

SKIRBALL, J. J. 

THOMPSON, PETER H. 
TINGLEY, Louts, PAINE 
Topry, Georce L.. Jr. 
WaLKER, WaLpo W. 

WeELLs, Davin W. 


Monanan, J. A. 


S82 Commonwealth Ave., ALR 
520 Commonwealth Ave., ALR 
520 Commonwealth Ave., Op. 

543 Boylston St., ALR 
483 Beacon St., ALR 
: &28 Beacon St., ALR 

520 Commonwealth Ave., ALR 

270 Commonwealth Ave., ALR 
....99 Bay State Road, ALR 
....319 Longwood Ave., ALR 
, .....220 Clarendon St., Op. 
270 Commonwealth Ave., ALR 
353 Commonwealth Ave., OALR 
308 Commonwealth Ave., Op. 

....9 Massachusetts Ave., Op. 

270 Commonwealth Ave., ALR 
99 Bay State Road, ALR 
Hotel Westminster, Op. 


CLINTON 


181 Chestnut St., OALR 


FALL RIVER 


Ryper, D. R....... 


PADI. 151 Rock St., ALR 








608 GEOGRAPHIC | Mass. | 
GARDNER 
ef | Se eee Dernace 19 Pleasant St., OALR 
| 
HOLYOKE 
Burke, JOHN R..............5....... , 207 Elm St., OALR 5 
a Sr ‘ 245 Maple St., OALR 
LAWRENCE 
Conton, F, A......:... ssidensaisctl SOL Lessex St., OALR 
MerRILL, WM. Howe.............. .....Bay State Bldg., OALR 
LOWELL 
Wiccin, WM. IRVING... bn 202 Central St., ALR 
LYNN 
 eeenor 44 Atlanta St., Op.A 
O'REILLY, W. F....... ssetabidlicaiteisdatiiecian wae 44S. Common St., OALR \ 
NEW BEDFORD 
Poaven, i. FF. ......... PA: 68 Walnut St., OALR 
NORTHAMPTON 
Casssme, 5. §2............. sneha as 187 Main St., ALR 
Fg PI i iisesiiechnceceisanvens = 4 West St., Op. 
PALMER 
ey eee ron wavesesse-.----000 Main St., OALR 
PITTSFIELD 
I Ti i ngs eecibients 74 North St., OALR 7 
SALEM 
HENNEsSEY, W. W............... Mhiaicstiteliacctiedablittainlnatvite 333 Essex St., OALR 
SPRINGFIELD 
a ae 67 Chestnut St., OALR 
TIED ....10 Temple St., Op. 
i siscadeinncrcnsecbsasartendacenbiketcuel 1537 Main St., ALR 
IRwiIn, VINCENT J., JR.....................-. seeeeeeeeseee- 1634 Main St., OALR 
Se | CC renee ........ 1634 Main St., OALR 
TAUNTON 
AKER, Harry B......... 2 scinibinaisiciiiocles 59 Main St., OALR 
WESTFIELD 
DecuTer, M. ARCHIBALD................................ Professional Bldg., ALR 
WORCESTER 
ESSER OETA LR TT 36 Pleasant St., ALR 
I uit otek ensaenan tc Buscctianintbictica bacon 390 Main St., OALR 
Sa eae eee PRESS oe ee 390 Main St., Op. 





[Mass., Mich. ] 


lesTABROOK, Cras, T. 
Messier, A. E. 
Rick, Joun EF. 


lf URSTENBERG, JA. C. 


SLOC! M, GEORGI 


RR. 


N. 

LH. : 
Witrrep I. 
R. D. 

CARL G. 


COLVER, 
I-RASER, 
HAUGHEY, 
SLEIGHT, 
WENCKE, 


BAKER, Cuas. HH. 


\MBERG, EMIL 
BARNETT, Sau E. 
BEATTIE, ROBERT 
BeGLeE, Howe. L. 
BENTLEY, NEIL L. 
BERNSTEIN, FE. J. 
BROWN, AUDREY (©). 
CAMPBELL, D. A. 
CAMPBELL, Don M..... 
CAMPBELL, M. D...... 
CarTER, JOHN M.... 
oi 6 Ae 
Conoe, D. A.. 
Connor, Ray. 
DEFNET, Wu. A........... 
Fow Ler, W......... 
GLOWACKI, 


Goux, RayMoND SALot 
GRANT, LEE E. 

Hane, ARTHUR STANLEY 
HARRELL, Voss 

HEATH, PARKER 


HuGueEs, Ray W. 
KEATING, T. F. 
KREUTZ, GEORGE C..... 


McCLELLAND, Carty C......... 


Marre, Lewts E. 


Mercer, R. E............. 
MERKEL, CHARLES CARSON..........0.0::00000000+ David Whitney Bldg., ALR 
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857 Pleasant St., OALR 
390 Main St., OALR 
390 Main St., OALR 
MICHIGAN 
\NN ARBOR 


lirst Nat'l Bank Bldg., ALR 


lirst National Bank Bldg., Op. 
BATTLE CREEK 
Sanitarium 1, ALR 
attle Creek Sanitarium, ALR 
303 Post Bldg., ¢ )ALR 

303 Post Bldg., ¢ Ip. 

attle Creek Sanitarium, ALR 
BAY CITY 


Bay City Bank Bldg., OALR 


DETROIT 


dkiaiakeaaacncaaee David Whitney Bldg., ALR 


BEN FRANCIS. 


ALR 
ALR 
OALR 


622 Maccabee Bldg., 

25 Parsons St., 

David Whitney Bldg., 
2730 East Jefferson Ave., Op. 

1161 David Whitney Bldg., OALR 

; _...10 Peterboro, OALR 

.....442 Maccabee Bldg., OALR 

eee David Whitney Bldg., OALR 

David Whitney Bldg., OALR 

David Whitney Bldg., OALR 


a David Whitney Bldg., OALR 
...13535 Woodward Ave., ALR 


AAA i aS - 1410 Stroh Bldg., OALR 


....28 Adams Ave. West, ALR 
...1048 Maccabee Bldg., OALR 
sian Maccabee Bldg., OALR 


545 David Whitney Bldg., OALR 


David Whitney B dg. OALR 
1609 Eaton Tower, OALR 
Hofman Bldg., ALR 
David W hitney Bldg., Op. 
1501 David Whitney Bldg., OALR 
_.....1042 Maccabee Bldg. OALR 
..Henry Ford Hospital, ALR 


1857 David Whitney Bldg., OALR 


........410 Kresge Bldg., OALR 
David Whitney Bldg., LR 
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pisuas, GS. G.........:-... eas 2641 I. Jefferson Ave., ALR 
I iad ipnanicieciibntn’ 90 FE. Warren Ave., OALR 
Munson, F. T.......... ‘ 2201 FE. Jefferson Ave., ALR 
PARKER, WALTER R....... David Whitney Bldg., Op. 
Peirce, Horace W..... . Oe 704 Medical Arts Bldg., ALR 
1.4 oe jects ...Fisher Bldg., OALR 
Potter, Wiis A. 1355 David Whitney Bldg., ALR 
Renavp, G. L.............. , 510 Joseph Campan Ave., OALR 
_. AS Caen _......Kine Arts Bldg., OALR 
SANDERSON, H. H. : David Whitney Bldg., OALR 
Suury, Burt R. 62 Adams Ave. W., ALR 
Simpson, H. Lee 1409 David Whitney Bldg., ALR 
Sisson, RAYMOND J. 753 David Whitney Bldg., Op. 
SuMMERs, Wm. S. 1613 David Whitney Bldg., OALR 
SUTHERLAND, JACOB MARION... General Motors Bldg., AIR 
fo  & Te are 604 Maccabee Bldg., Op. 
i et OE. SE ised 744 David Whitney Bldg., ALR 
a ae Henry Ford Hospital, ALR 
Wittson, W. W. 2204 Eaton Tower, OALR 
WoopwortH, Wa. P. 1424 Maccabee Bldg., OALR 
WILKINSON, A. P...... 664 Fisher Bldg., ALR 
ESCAN ABA 
SS ee | we Bk Me 
GRAND RAPIDS 
EO eC Te 308 Medical Arts Bldg., Op. 
ee 1407 Grand Rapids Nat'l Bank Bldg., OALR 
I I ia aciica casedepeesnentciennchabnahnhans Medical Arts Bldg., ALR 
PM Be Bi iiienciceseecincisisvssercecianscciecenncee-ene ee mageees Clee, On. 
Ropertson, F. D................. Tee ER 
Roiter, Louis A.......... ocesevssesees---- 446 Paris Ave., S. E., Retired 
Snapp, Car F.......... i aS ie Medical Arts Bldg., ALR 
IONIA 
oc neiclsdoanschstapintnidaininagebrncantin sistant 
IRON MOUNTAIN 
AER seaeeee Sed _......First Nat'l Bank Bldg., OALR 
JACKSON 
Harpikz, GEorGce C......... ee RO ee 290 W. Michigan Ave., ALR 
McGarvey, Wa. Epwaro....................-.--..-- Jackson City Bank, ALR 
SRS Se ne aT Sun Bldg., OALR 
KALAMAZOO 

FULKERSON, C. B...............: 308 Kalamazoo National Bank Bldg., 0ALR 
coeere, Paw Bo. Kalamazoo National Bank Bldg., OALR 
WILBur, Epwarp P...........................-.. sank of Kalamazoo Bldg., OALR 
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LANSING 
Boerpiek, AUSTIN F, 416 Tussing Bldg., OALR 
IeLiis, CHARLES Warp 215 N. Walnut St., ALR 
WETZEL, JOUN ©. 104 Capitol Saving and Loan Bldg., Op. 


MENOMINEE 
nwoop, CALVIN R. Spies Bldg., OALKR 
Jones, Wa. S. 522 Sheridan Road, OALR 


MT. CLEMENS 


CrROMAN, Jos. M., Jr. 115 Cass Ave., OALKR 
PORT IURON 
FRASER, Ronerr ©, 940 Military St. ALR 
ST. JOSEPH 
McDermorr, Joun J. 1821 Niles Ave., OALR 
SAGINAW 
Corrorvss!, ANpRE | 704 Second Nat'l Bank Bldg., ALR 
McWinney, A. R. 704 Second Nat'l Bank Bidg., OALR 
RoGeERs, ALS. 105 S. Jefferson Ave., OALR 
Watson, RLS 120 N. Michigan Ave., OALR 
IRAVERSE CITY 
Hotpswortu, FRANK Peoples Savings Bank Bldg., OALR 
MINNESOTA 


ALBERT LEA 
FoLKEN, FRANK Garretr......306 Albert Lea State Bank Bldg., OALR 


BRECKENRIDGE 


Rick, CLARENCE PRENTICI ....-OALR 
CROOKSTON 

Morey, Georce A. Crookston State Bank Bldg., Op. 

Oprecaarp, C, L. 220 S. Broadway, ALR 

PARSONS, '} G. Crookston Clinic, OALR 
DULUTH 

KNAppP, F. N. Bradley Bldg., OALR 

Suastip, T. H. Sellwood Bldg., Op. 

Tinperouist, D. L. 425 Bradley Bldg., OALR 

WINTER, JouN A. 205 W. Second St., OALR 

FERGUS FALLS 

KITTELSON, THEODORE Iverson and Lee Bldg., OALR 
HIBBING 

MorsMaAn, L. W. ?' Morsman Clinic, Op. 

muse, ©. M........ 1940 E. Third Ave., OALR 

SINAMARK, ANDREW............ vata 205 Power Bldg., OALR 
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MINNEAPOLIS 


{ Minn. } 


ESSE reas Medical Arts Bldg., Op. 
Brown, Epwarp J. ...... jisbasees 900 Nicollet Ave., OALR 
Camp, WALTER E. ssasessenassoocsseececssacesanceesee CGM AFts Bide., OALR 
CAMPBELL, ROBERT A... sentecsansesreateseeceseneee- DOU La Salle Bldg.,. OALR 
9 Sere eieadietainheetanse Medical Arts Bldg., OALR 
Dorce, RicH Arp IRVING...... cawipareianansicnisaccedet Ce ot. UAL 
FiInK, WALTER H............. ae ee -, Medical Arts Bldg., OALR 
HANSEN, Eruine W..................-..------ Medical Arts Bldg., OALR 
Howarp, W. H.............. ies ie Medical Arts Bldg., O.\LR 
an ee ee 
fe a een ae _........-.Medical Arts Bldg.,. OALR 
MAC, j. S.............. colondistes si 74S. 11th St., OALR 
MATTHEWS, JUSTUS................. : Medical Arts B ldg., LR 
Morton, Howarp Mel.................. Insurance E xchange Bldg., Op. 
NEWHART, HORACE ................ Medical Arts Bldg., ALR 
ty PESO oa ..... Syndicate Bldg., OALR 
Patterson, W. E............... 448. 11th St., OALR 
PHELPs, KENNETH A................. - 730 La Salle Bldg., OALR 
Pratt, Frep J.......... aoe Medical Arts Bldg... OALR 
PRATT, JOHN A...... ie Medical Arts Bldg., OALR 
REYNOLDs, J. S.. siiccad Medical Arts Bldg., OALK 
Rucker, Cuas. W............ ii Medical Arts Bldg., Op. 
SCHWARTZ, VIRGIL JOSEPH... , Medical Arts Bldg., ALR 
SMITH, ARTHUR E.................. ecules Donaldson Bldg., OALR 
a la hontai adhpeibaiaipasineaceahiitinn’ 74S. 11th St.. OALR 
SE eee ee one .......1009 Nicollet Ave., OALR 
I I I eine dctnsnslpahtnibinihoeseset BONS 74S. 11th St., OALR 
mem, Doves E...........,.............. aan ca Medical Arts Bldg., OALR 
Wricut, C. Darcy ............. spilelanbdinnteensanseaiilan Medical Arts Bldg., OALR 
NEW ULM 
SIF RTE IIE OLE ROE! Box 137, OALR 
ROCHESTER 
I I isin celonscceclineceneiinviiinabsnicersnsanhdiita Mayo Clinic, ALR 
BeNnepDict, WILLIAM L.......... sien .........Mayo Clinic, Op. 
Oe spake ictatccaahan ......Mayo Clinic, LR 
ESSE ...Mayo Clinic, ALR 
Ea Ie, BEARGED 1................-.. sesteaeeeesesseeeeeeee- Mayo Clinic, ALR 
OS Ee i ee ee Pe es: Mayo Clinic, ¢ Ip. 
Wew, Gonpon B. ............................. Shdicreadeac’ J Mayo C linic, L 
PRANGEN, AVERY DE H......... i ed a a _....Mayo C linic, Op. 
RRR IER cia) Re RE Mayo Clinic, ALR 
WaceENER, HEnry P................ idiccktip lata Mayo Clinic, Op. 
ST. CLOUD 
CT 6. We Sceicienniececcitiadiannsgneninipilanniihinesencds St. Mary’s Bldg., Op. 
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ST. PAUL 
BERRISFORD, PAuL D....2......... ren ..Lowry Bldg., OALR 
Bincer, H. E. ............ sel Le owry - Medical B Idg., OALR 
JOECKMANN, EGIL... beasi Medical Arts Bldg., OALR 
= ee Low ry Medical Arts B Idg.., OALR 
BROwN, JOUN C.. abet Medical Arts Bldg., OALR 
Burcu, FRANK E. decnartrabatedsaate 754 Linwood PI., Op. 
OI en is Miller Clinic, ALR 
Focarty, Cuas. W..St. Paul Clinic B sldg., S . Peter & 5th Sts., OALR 
FuLTON, JouN Py... se hcaedbaaatinhad "333 Lowry Bldg., OALR 
GRANT, H. W. snciacaclangli _...... Hamm Bldg., Op. 
LARSEN, Cart L.......... ee 1027 Lowry Medical Bldg., OALR 
LEAVENWorTH, R. ©. Lowry Medical Bldg., Op. 
Lewis, WILLIAM W. ; sessceneeeee OO LOWTY Bldg. OALR 
Matoney, Tuomas J. ........1032 Lowry Bldg., OALR 
NELSON, Louis A..... 830 Lowry Bldg., Op. 
RoTHscHILp, Haronp J. 239 Lowry Bldg., OALR 
SHELLMAN, J. L.. Lowry Medical Arts Bldg., OALR 
WHEELER, Merritt W. .....1027 Lowry B sldg., OALR 
Wornp, K. C. Lowry Medical Arts Bldg., OALR 
WINONA 

Risser, Epwarp D. ; -eee--310 Choate Bldg., OALR 
WALKER, GEORGE H. ; 172 Main St., OALR 


WORTHINGTON 
STANLEY, ¢. R. , Piet : : ; ALR 


MISSISSIPPI 


GREENVILLE 
MONTGOMERY, DANIEL C. a Gireenley Bldg., ALR 


GULFPORT 


MecWinniams, Cuas, A. uinilemebamea WG. & S. 1. Bldg., ALR 
] ACKSON 
ADKINS, GEORGE E. ahiciieela Jackson Infirmary, ALR 
Hiarris, Wa. Ropin.... ‘ea ...Lamar Life Bldg., ALR 
NATCHEZ 
GAUDET, LUCIAN S..... setsiicpsciniahidneaaaie 405 Franklin St., OALR 


OXFORD 
Guyton, B. S. 3 ieee Lae Yo, eee 


VICKSBURG 


Bett, M. H............................00-----------First National Bank Bidg., Op. 
Kpwarps, C. J. sesesteesecesenececececee..----k rst National Bank Bldg., OALR 
Howarp, FE. Pow... .2.....--.-....-..- First National Bank Bldg., ALR 
TINT, SPIT I ais ciscsnstnnicokartano’ First National Bank Bldg., OALR 
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CARTILAGE 


[Mo.] 


Post, WINFRED B..... l‘irst National Bank Bidg., OALR 
Powers, EVERETT Central National Bank Bldg., OALRK 
COLUMBIA 
SNEED, CARL M..... 506 W. Broadway, O.ALR 

WANSAS CITY 

ALLEN, CHas. FE. 712 Waldheim Bldg., OAL 
ALTRINGER, A. N. 710 Rialto Bldg ALR 
Beat, HOMER A. 1002 Argyle Bldg., ALK 
pam, j. W..... Argyle Bldg., OALR 
BELLOWS, GEORGE I. 1500 Professional Bldg., Op. 
SLAKESLEY, |. S. Professional Bldg., OALK 
Curpy, R. J...... 906 Grand Ave., Op. 
CurRAN, E. J.. 1805 led. Res. Bank Bldg., Op 
Davis, Harry |. Waldheim Bldg., (O.\ LK 
Dixon, Orto J. 902 Medical Arts Bldg.. \LA& 
EUBANK, AMBROSE |. 636 Argyle Bldg., OAL I 
Foster, HaAt..... 1426 Professional Bldg., ALR 
GILLILAND, ©. S. Professional Bldg., ALR 
Heprick, Haron |} 910 Rialto Bldg., ALR 
Howarp, J. W. Rialto Bildg., OALKR 
KEITH, W. E...... Professional B ldg., ( VALE 
LANING, J. H.. 907 Rialto Bldg., ALR 
LEMOINE, A. N. Rialto Bldg., Op. 
LICHTENBERG, J. S. Rialto Bldg., Op. 
Lorie, ALVIN j. Commerce Bldg., ALR 
RATS. PARH....-..... 409 Commerce Bldg., ALR 
McALEsTER, ANDREW W., JR. Rialto Bldg., Op. 
McCarty, Virait W. Protessional Dldg., OALR 
Mckee, Josern W. 1222 Rialto Bldg., Op. 
MILLER, HuGu Chambers Bldg., OALR 
Mott, JomN 5.. 214 Argyle Bldg., OALR 
Myers, JouN L. 815 Shukert B ldg., OALR 
PAINTER, A. M............. Professional Didg., ALR 
Roserts, S. E.............. Professional Bldg., ALR 
Scuutz, W. H...... , Bryant Bldg., OALR 
SHOEMAKER, FERDINAND 

U.S. Vet. Hosp., No. 67, 27th and Paseo Sts., OALR 
SuuMmate, D. L. 500 Argyle Bldg., OALR 
Simpson, M. Bb. sper Ne Rialto Bldg., ALR 
Thomason, H. F.. ial cacalinseibal sighs Rialto Bldg., ALR 
TEALL, Raymonp E.. esas -ccvveww---.--.Professional Bldg., ALR 
YAZEL, HERMAN E............... natiswtissmicnmstae Mee eee. OARLR 
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ST. JOSEPH 
FORGRAVE, L. ROBERT................ ooeeeeeee-.--.- 204 Logan Bldg., OALR 
Minton, Wm. H................ . _..First State Bank Bldg., OALR 
Proup, WILLARD C........ .Phys. and Surg. Bldg., OALK 
ST. LOUIS 

ALDEN, ArtTHUR M. wessssseeeeeeeD04 Frisco Bldg., ALR 
ALVis, BENNETT Y..... 900 Carleton Bldg., Op. 
ARBUCKLE, MILLARD FI. 1011 Beaumont Med. Bldg., ALR 
BARDENHEIER, FF. G. A. ..... Frisco Bldg., ALR 
Btack. W. D.;..... ‘ Metropolitan Bldg., ALI 
Bormer, L. C. 3720 Washington Blvd., ALR 
brown, CLYDE O 3720 Washington Blvd., ALR 
Bu rns, S. S. Missouri Theater Bldg., ALR 
CaLHouN, JAMES GRAHAM .... Metropolitan Bldg., Op. 
CHARLES, Jos. W. 3720 Washington Ave., Op. 
Costen, J. b. Beaumont Medical Bldg., ALR 
Davis, CHARLES L. 3720 Washington Llvd., ALR 
Dean, L. W. Medical School, Washington Univ., ALI 
Donss, Orro Ross 2435 N. Grand Blvd., ALR 
DoONNELL, N. R. Metropolitan Bldg., Op. 
Dyer, C, P. .....408 Humboldt Bldg., Op. 
BER, CARL ‘THEODORE 1006 Carleton Bldg., Op. 
iMER, CHARLES EUGENE 316 Lister Bldg., ALR 
Ferris, Davin P. 1000 Carleton Bldg., ALR 
iNEBERG, MAXWELL 3858 Westminster Place, ALR 
FreiMUTH, L. E. University Club Bldg., ALR 
Ginick, Harry N. 8115 S. Grand Bivd., ALR 
(GOLDSTEIN, M. A. 3858 Westminster Place, ALR 
(GREEN, JOHN 3720 Washington Blvd., Op. 
(GREENE, M. L. .....Missourt Theater Bldg., Op. 
(JUGGENHEIM, L. kh. .........Carleton Bldg., ALR 
GGUNDELACH, C. A. Io 825 U niversity Club Bldg., ALR 
HANSEL, FRENCH KELLER ei es Beaumont Medical Bldg., ALR 
Harpesty, J. F..... aiid tdci 706 Missouri Bldg., Op. 
Harpy, W. F.. sa ebediekeacahabceaplipiebn Humboldt Bldg., Op. 
a res ae csaneacupeuniamesha Metropolitan Bldg., Op. 
Hooss, C. H. A... satigapaabineonauaasanal 3115 S. Grand Blvd., Op. 
Hourn, GEorGE I. vee S11 University Club Bildg., ALR 
Howarpb, Harvey J.............. School of Med., Washington Univ., Op. 
RAGIN, BOT WF ccciecicinicie ccs .........Missouri Theater Bldg., Op. 
Jones, VINCENT L............... -ee-e-e-- 3911 Washington Ave., Op. 
KELLEY, Isaac D., Jr..... oes. 38720 Washington Blvd., ALR 
Lams, Harvey D..... _......$26 Metropolitan Bidg., Op. 
ET, & ay Vee ne e Metropolitan Bldg., ALR 
Cl rr Fm 
LYMAN, Harry W....... es _.......Carleton B de. ALR 
McManon, Bernard Joun. __...Missouri Theater Bildg., ALR 
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Mason, Roy EArl.............. 


MILyer, HERMAN B.................. 


MILLER, H. Eb................. 


Myers, EvGeneE LEE........... 


Nemours, PAUL ROLAND. 


GEOGRAPHIC 


810 ) Metropolit in Bldg.,. 
728 Missouri Bldg., 
vocals Wall Bldg., . 
3852 Greer Ave., 


i risco Bb sldg., 


[Mo., Mont. ] 


x. t= University Club Bldg., ALR 
4 2 See kareena es Missouri Bldg., ALR 
premeet, C. cise = 6370 Waterman Ave., ALR 
woe, Gomer a an nnn ens sss-ce nner . Cl Bie, OALR 
rose, Laweence T......................... Metropolitan Bldg., Op. 
I I i aie Metropolitan Bldg., Op. 
Potter, ALLEN B.............. 3725 S. Kingshighway, ALK 
Proetz, A. W.......... PPE rms Beaumont B ldg., ALR 
Ee raOase es 417 Metropolitan Bldg., Op. 
EE EG SERIE ato ee Cr EONS Wall Bldg., ALK 
Sauer, W. E............. beaumont Medical Bldg.. ALR 
SCHLUER, E. P. ... ...Metropolitan Bldg., ALK 
SCHOLZ, R. P.. Metropolitan Bldg. ALR 
SCHWARTZ, FREDERICK ESS ae Metropolitan Bldg., Op. 
SENSENEY, EUGENE T. .... 316 Lister Bldg., ALK 
SHAHAN, W. E........... oe Metropolitan Bldg., Op. 
SHOEMAKER, W. A. 1006 Carleton Bldg., Op. 
SIMON, FREDERICK C, ......... a. Bldg. ALR 
Smit, Wm. M.............. ' 719 Missouri Theater Bldg., ALR 
7eoem, C. W................ .......Carleton Bldg., Op. 
VAN Meter, EucGeEne R.................. 4473 W sar ts m Ave., ALR 
WESTLAKE, SAMUEL B............... Beaumont Med. Bldg., ALR 
WIENER, MEYER ........ Ee Oe RR Se 900 Carleton Bldg., Op. 
Woop, V. VissCHER.......... Beaumont Medical Bldg., ALK 
WooprvurF, FREDERICK E. ....Metropolitan Bldg., Op 
SEDALIA 
Love, Joun G.............. llgenfritz Bldg., OALR 
EE are ae 111 W. 4th St., OALR 
SPRINGFIELD 
BAILEY, HAROLD ................. : ...840 Landers Bldg., OALK 
CoFFELT, THEODORE A........ ..1240 Benton Ave., OALR 
KLINGNER, THos. O.................. __......318 Landers B Hdge., OAL 
SMitu, CARLIE SOUTER 214 N. Jefferson Ave., OALK 
TRENTON 

PU, Gi ie puntccetannttndephoss 91014 Main St., OALR 

MONTANA 

ANACONDA 
SE ES _:*_ St nee a RTE 101 Main St., OALR 





| Mont., Neb. ] 


DONOVAN, JotN JA. 


Morse, A. W. 
POTTER, PETER 


CouLTER, CHas. F. 
DRiGccs, F. W. 


Lewis, GEORGE .A, 


Pucker, JAMES C, 


CAMPBELL, C. H. 
KorepBe, Ezra Epwtn 


Ricc, JAMEs P. 


Martin, Roy Davip 
Kox, Cus. H. 


BLACK, PAUL 
Brooks, Earn B. 
Curtis, W. L. 

FF URGASON, A. P. 
Hompes, J. J. 
SANDERSON, Davin D. 
Thomas, JAMEs W. 
ZEMER, S, G. 


STONECYPIER, D, D. 


GAbDBOoIs, ARTHUR E..... 
NELSON, Lioyp L. 


BuUSHMAN, L. B. 


eT he es 


sites ee 
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BUTTE 

ly. OAL 
le., OALR 
ly., OALR 


507 Phoenix bi 
507 Vhoenix Dl 
Motor Clinic BI 


( 
( 


{ 


GREAT FALLS 
First Nat'l Bank Bldg., OALR 
LiEAVRE 


OALR 


ROUNDUP 


Wall Bldg., OALR 
NEBRASKA 


BEATRICE 


Areade Bldy., OALR 
COLUMBUS 
Col. State Bank Bldg., OALR 
ALR 
GRAND ISLAND 
Garand Island Clinic, ALR 


IASTINGS 


Foote Bldg., ALR 


KEARNEY 
5 West 21st St., OALR 


LINCOLN 
Stuart Bldg., Op. 
939 Stuart Bldg., OALK 
702 Sharp Bldg., OALR 


I 

I 

I 
Sharp Bldg., OALR 

Stuart Bldg., OALI 
Sharp Bldg., OALR 

950 Stuart Bldg., OALI 

NEBRASKA CITY 
107 S. 9th St., ALR 
NORFOLK 

421 Norfolk Ave., OALR 

I 


OMAHA 
we -O31 City Nat'l Bank Bldg., OALR 
slidiakinediaiss 1620 Medical Arts Bldg., ALR 
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Davis, J. CALWVIN...........-----. pilaitipiicdiins 425 Aquila Court, OALR 
FAIRCHILD, NorA M...............------------------------- Medical Arts Bldg., Op. 
Haney, Wm. P............. oocceeseeeeeeeeee-.. 1500 Medical Arts Bldg., OALR 
ee saaceusaiich _...........Medical Arts Bldg., Op. 
Knope, A. R............. ee ...708 Medical Arts Bldg., ALR 
5 2a Sh ideechosiin Medical Arts Bldg., ALR 
Sa Medical Arts Bldg., OALK 
PoTTEeR, GEORGE B......... -ccvseveeee-.Medical Arts Bldg., OALR 
Poem, J. B............ PES Medical Arts Bldg., ALR 
RomMonek, Puitir L......... _....Medical Arts Bldg., O ALR 
RUBENDALL, C......... ine .....Medical Arts Bldg., OALR 
a er ecnaen neers ....Medical Arts Bldg., Op. 

i SS Ship AE aee Seon 537 City National Bank Bldg., ALR 
Wuerry, W. P..... susie 1500 Medical Arts Bldg., OALK 
NEVADA 
RENO 
FuLLerR, JouN ANDRE —_ ....First Nat'l Bank Bldg., OALKR 


NEW HAMPSHIRE 


NASHUA 





Nutter, C. F............ ; ili stailiga 16 Amherst St., Op. 
NEW JERSEY 
ASBURY PARK 
I, I Isic niesineneccocntanciversnmnese Jersey Central Bldg., OALR 
Upnam, HELEN F.................. aicaiinage 305 Third Ave., OALR ; 
i 
ATLANTIC CITY ; 
Compania goes, C. Ch Seen ncennncsciennnnsnerniens 124 S. Illinois Ave., ALR ' 
SL hl REST 101 S. Indiana Ave., ALR E 
RNIN, FEI, TNE UG cceivneictsccicem noes 1920 Pacific Ave., Op. b 
BLOOMFIELD : 
Moore, Joun D..................... ssilslahonicsuhel sensed 6 Washington St., OALR i 
CAMDEN 
RG CIE Fino eicsenessincessesane enwee wee _--------414 Cooper St., ALR 
EAST ORANGE 
BuVINGER, CHARLES W..................------------------5O Washington St., OALR 
HACKENSACK 
GREENFIELD, WILLIAM JOHN.............--.--..-.-...---0 Anderson St., ALR 
JERSEY CITY 
ais sigs <snncenedeainndnbensicieatinmnans 15 Exchange PIL,OALR 


LONG BRANCH 
ON EE a ee 96 Third Ave., OALR 





iN. J. N.S, Bo ¥.] LIST OF 
NEWARK 
CARDWELL, EDGAR PARMELI 

CHATTIN, J. FRANKLIN 


MEMBE 


tS 


15 Fulton St 
671 


Broad St. 
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.. ALR 
, Up. 


KAGLETON, WELLS I. 15 Lombardy St., ALR 
Haun, Wa. H. 15 Lombardy St., Op. 
HluGues, L. W. 965 Broad St., OALR 
Herre, J. W. “6 Washington St., OALR 
Keim, Witntam EF, 25 Roseville Ave., ALR 
(CONNOR, D. FE. 671 Broad St., OALR 
Orton, Henry B. 24+ Commerce St., ALR 
Ouinpy, W. O'G. 14 James St., OALR 
SHERMAN, ELBERT S. 671 road St., Op. 
Woop, Earn LeRoy 192 Roseville Ave., ALR 
ZEMNDER, A. CHARLES IS& Roseville Ave., Op. 


ORANGE 


leMERSON, LINN 


PLALNEFIELD 


Metropolitan Didg., 


OALR 


CHiLpers, Ropert JEFFERSON 604 Park Ave., \LR 
VAN Horn, A. F 514 Central Ave., ALR 
SUMMIT. 

BurRRITT, NORMAN W, 30 Beachwood Road, ALR 
rRENTON 
\pams, C.F. 34 W. State St., OALR 
CRANE, J. WELLINGTON 128 Third Ave., OALR 
UNION CITY 
Sacco, A. 440 New York Ave., OALR 
NEW MEXICO 
\LBUQUEROUE 
Bremer, HARRISON L. lirst Nat'l Bank DBldg., OALR 
FORT BAYARD 
Gin, ARTHUR FE. U.S. Veterans’ Hospital, OALR 
NEW YORK 
ALBANY 

Bepetn, ARTHUR J 344 State St., Op. 
Downine, J. Ivimey 116 Washington Ave., OALK 
Hinman, EE. E. 146 Washington Ave., ALR 
Jupce, Harry V. 46 Willett St., Op. 
Tepssutt, H. Kk. 240 State St., ALR 
BINGHAMTON 

KINNE, SANFORD HALSEY 73 Main St., ALR 
RANDALL, Hiram 81 Main St., ALR 


Watson, H. 151 Front St., OALR 
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BROOKLYN 
(Re pS Sn eee 510 Third St., Op. 
ARROWSMITH, HUBERT.......... 11 Schermerhorn St., ALR 
Cutino, R. M.......... ioe 165 Clinton St., Op. 
pE YOANNA, ALFRED A. 111 Pierrepont St., ALR 
EBELING, Wo. B.......... 54 Greene Ave., Op. 
SS er 23 Schermerhorn St., Op. 
GOLDING, JosepH E....... ‘ 170 Hancock St., Op. 
GREENFIELD, SAMUEL D.. 169 New York Ave., ALR 
Hancock, J. C........... : 135 Cambridge P1., Op. 
HARGITT, CHARLES A... 17 Schermerhorn St., Op. 
KRIMSKY, JOSEPH... 263 Eastern Parkway, OALR 
KruskaAL, I. Du... 863 Prospect PL, Op. 
Lioyp, Rautpu I... 14 Eighth Ave., Op. 
LOMBARDO, MELCHIORE 142 Joralemon St., Op. 
MeENGeR, Louis CHARLEs. 202 Weirfield St., ALR 
O’Brien, G. R....... 307 Sterling Place, ALR 
Rocers, Ropert M. 680 St. Johns PL, Op. 
THOMASHEFSKY, M. 135 Eastern Parkway, ALR 
WeetH, Cuas. R..... 37 Remsen St., ALR 
BUFFALO 

AnpbreEws, H. D..... 33 Allen St., Op. 
BENNETT, ARTHUR G. 150 N. Pearl St., Op 


Beyer, Louis J........ 


449 Delaware Ave., / 





Lt = Sa 190 Ashland Ave., Op. 
Bozer, HERRMANN EUGENE. 468 Delaware Ave., ALR 
Brown, C. M...... 510 Delaware Ave., ALR 
VS Dees 104 Dorchester Road, ALK 
Cowrer, H. W.. 543 Franklin St., Op. 
Epson, R. A...... me 498 Delaware Ave., Op. 
FAIRBAIRN, JOHN F......... 925 Delaware Ave., ALR 
FiaceG, J. D........ cae 158 Anderson Place, Op.A 
(GLOsSSER, HERBERT H. 448 Franklin St., Op. 
HEALY, JOHN F.............. 503 Delaware Ave., ALR 
KoEn1G, Ivan J............... 40 North St., Op. 
Le Win, THURBER. 112 Linwood Ave., Op. 
J) 5 | ee 454 Franklin St., Op. 
a 83 Bryant St., ALR 
peeeeee, SRARA AQ... i.2...:. 465 Ashland Ave., Op. 
Prittips, WM. Linton ssadtaai 131 Linwood Ave., Op. 
RR reer 341 Linwood Ave., ALR 
I ci leesinethoininsiedimesaioawe 196 Linwood Ave., Op. 
I le hc ssicicanlinnsbaneenitnnnintn shinies 333 Linwood Ave., ALR 
CORTLAND 

CP UMMIRIERIS Poin ccciccciccnrinnsisotoiiabasccones -R. D. No. 2, ALR 
NN I i niniseissenccsnltinnsnn Ae i fk. 
ET  ciciecasinan ceapshtbignibuciiadiannaiecinsidthtishebansiiet 28 N. Main St., ALR 








[N. Y.] AST OF MEMBE 
DUNKIRK 
Jacke, Artur I... 


FLUSHING 
(GOODE, EDWARD ALLEN 


GENEVA 
SPENGLER, JOUN ARTIEUR 


GLENS FALLS 


PiELDING, F.C. 


JAMAICA 
DeNpDER, M.S. 


JAMESTOWN 


ReGer, H. S. 


LOCKPORT 


RINGUEBERG, E. N. S. 


MIDDLETOWN 


Hicks, Wa. J. 


MT. VERNON 


Keere, WM. Jorn 
Piomson, J. J. 


NEW ROCHELLE 
DECK, A. a 
Wooprurr, WALTER STUART 


NEW YORK CITY 
\tMour, RaLneu W. 
AUERBACH, JULIUS 
Baniin, M. J. 
Bassen, Ep. J. 
BeacHu, B. S. 
BENDER, M. S. 
BERENS, CONRAD 
Bruce, G. M. 
BRUDER, JOSEPH 
CARTER, W. W. 
Cary, Ep. F. 
COHEN, MARTIN 
Coun, FELIX 
COLBERT, ROBERT MARTIN 
Cory, Haroip W. 
Cort, D. N.. 125 Central Ave., St 
CUNNING, DANIEL S. eae 


SPAM UGG, DOINBIG seein cacisnveseccnen cde cessacssacicteds 


RS 621 


63 FE. 4th St., Op. 
239 Sanford Ave., ALR 
423 S. Main St., Op. 

70 Ridge St., ALR 
11-150 St., ALR 
Physicians Bldg., OALR 
13 Main St., Op. 


15 King St., ALR 


110 Ik. Sidney Ave., ALK 
531 1. Lincoln Ave., ALR 


421 Huguenot St., OALR 
421 Huguenot St., ALR 


51 W. 73rd St., ALR 
1016 Fifth Ave., ALR 
20 E. 76th St ALI 
698 Madison Ave., Op. 
140 W. 86th St., Op. 
30 KE. 40th St., ALR 

35 E. 70th St., Op. 


180 Fort Washington Ave., Op. 


...57 W. 57th St., OALR 
2 E. 54th St., ALR 
171 W. 57th St., ALR 

1 W. 85th St., Op. 
47 W. 87th St., ALR 
57 W. 57th St., ALR 
30 E. 40th St., ALR 
. George, Staten Isl., ALR 
.......145 E. 54th St., OALR 
sd 210 W. 70th St., Op. 
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Davis, A. Epwarp. 
Ge TRS cacianinns 
DepriING, Cuas. Wo. 
mizon. t+ S......-:.. 
DiuGascu, Louis 
Donerty, W. B..... 
DUNNINGTON, J. H. 
st = 4. Se 

LF ERNLUND, GEORGE BYRON 


Hillside Ave. 


FowLeER, Ropert HENRY 
FoOwLKEs, JOHN WINSTON. 
FRANKEL, Epwarp, JR. 
GATEWoob, W. L. 
GOLDMAN, A. MILTON 
GOLDMAN, H. G......... 
(GOLDSTEIN, ISADORE 
GOTTLIEB, MARK J. 
(GRESSER, EDWARD BELLAMY 
(FRUSHLOW, ISRAEL, .... 
GUTTMAN, J...... 

HlaALLettT, G. DEWAYNE 
HANCOCK, 2 _ ae 

Harpy, LEGRAND H. 
Harris, THOMAS JEFFERSON 
HARTSHORNE, ISAAC 
Haskin, W. Hi. 

Hays, Harotp M. 

Hetrick, L. E........ 

Horn, WALTER L.... 

Hurp, L. M. ; 
HuGuHes, WENDELL LocHEAD 
Hunt, WestLey MARSHALL 
HutTcHison, ALBerT T. 
IMPERATORI, C. J...... 
INGERMAN, S. M.. 

Jacoss, S. M. 

Jarecky, HERMAN. , 
Jounson, THoMAsS HeLLAND 
Jones, Marvin F..... 
JosEPHSON, EMANUEL M. 
Jupp, H. bB..... 
KELLY, Josepn DoMINic 
Key, Ben Witt 

Kine, J. J 


Kfeny, D.. B......:.....: 
KNAPP, ARNOLD...... 
Kopetzky, S. J....... 
KruG, ERNEST F.......... 
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“40 KE. Olst St., Op. 
1060 bitth Ave., OALR 


100 \W. 
30 Ee. 40th St. 


17 W. 54th St., ALR 
1150 Fifth Ave., R 
110 kK. 36th St., ALR 
150 W. 55th St., Op. 
30 W. 59 St., Op. 
58 East 65th St., Op. 
and 118th St., Richmond Hill, OALR 
153 E. 62nd St., ALR 
30 W. 59th St., ALR 
152 W. 58th St., ALR 
330 Park Ave., ALR 
121 EK. 60th St., Op. 
57 W. S5&8th St., ALR 
1000 Park Ave., Op. 
2 W. 87th St., ALR 
39 Fitth Ave., Op. 
271 Central Park, W., ALK 
1235 Park Ave., OALR 
274 W. 86th St., Op. 
2 Rector St., yp 
30 KE. 40th St., Op. 
104 I. 40th St., ALR 
30 W. 59th St., Op. 
57 W. 57th St., ALR 
64 LE. 58th St., ALR 
40 I. Olst St., ALR 
1040 Park Ave., ALR 
39 EF. 50th St., ALR 
20 E. 53 St., Op. 
33 FE. 68th St., ALR 
30 W. 59th St., ALR 
17 FE. 38th St., ALR 
418 Central Park, W., OALR 
1018 E. 163rd St., OALR 
168 W. &S6oth St... OALR 
30 W. 59th St., Op. 
121 EK. 60th St., ALR 
993 Park Ave., ALR 
40 EE. 6lst St., ALK 
114 Ik. 54th St., OALR 


59th St., Op. 


, ALK 


30 W. 59th St., Op. 


10 EF. 
51 W. 73rd St. 


sintiaatans 12 W. 44th St., 





54th St., Op. 


, ALR 
Op. 








[N. Y.] 


La VIGNE, A. A.... 
LUBMAN, MAx. 

McCoy, Joun . 
McDaNnnatp, C. E. 
McDonatp, Dennis J. 
May, CuHas. H. 
Maypaum, J. L. 
Mayer, EMin 
MEiERHOF, FE, L. 
MILLER, JOIN 

MILLER, JosepH WILLIAM 
Minsky, HENkRyY 
Mittrenpore, A. D. 
Mitrenporr, W. KEITH 


Morrison, Wu. WALLACE 


Myrrson, M. C 
NISSELSON, MAX 
Nortucorr, THomas A, 
QAsST, SAMUEL P. 
PALMER, ARTHUR 
PETERSON, R.A. 
REESE, ALGERNON B. 
ROSENBAUM. Morris 
SAMUELS, BERNARD 
SCAL, JOSEPH COLEMAN 
SCHILLER, A. N. 
SCHLIVEK, KAUFMAN 
ScHWARTZ, A. A. 

SOM BERG, a %. 
STARK, JESSE Lb. 
Sturces, Lercu F. 
Weeks, WEBB WILLIAM 
WEXLER, Davip 
WHEELER, J. M. 
WIENER, ALFRED 
YANKAUER, SIDNEY 


PRICE, NORMAN W. 
RooKER, A. M. 


Toms, S. WLS. 
Tinpoteu, L. W. 


Crockett, R. L. 
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471 Park Ave., OALR 
17 E. 96th St., ALR 
730 Fifth Ave., ALR 
100 W. 59th St., Op. 
17 E. 38th St., ALR 
698 Madison Ave., Op. 
1079 Park Ave., ALR 
320 W. 89th St., ALR 
12 E. 86th St., OALR 
121 E. 60th St., ALR 
305 E. 17th St., ALR 
1 West 86th St., Op. 
339 Park Ave., Op. 
115 KE. 53rd St., Op. 
39 E. 50th St., ALR 
12 E. 86th St., ALR 
754 Beck St., ALR 
AZ E. 38th St., Op. 
30 FE. 40th St., Op. 
667 Madison Ave., ALR 
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SHUSTER, BENJAMIN ELARRISON 1930 Chestnut St., ALR 
SKILLERN, S. R., JR. 1734 Pine St., ALR 
SLOANE, Henry ©). 1717 Vine St., Op. 
SPAETH, EDMUND B. 1930 Chestnut St., Op. 
Srencer, W. HL. 1830S. Rittenhouse Sq., ALR 
STILES, CHas. M. 1130 Spruce St., Op. 
Strout, Purr S. 269 S. 19th St., ALR 
TAssMAN, Isaac S. Medical Arts Bldg., Op. 
TUCKER, GABRIEL 326 S. 19th St., B 


Wiacers, ARTHUR J. 1429 Spruce St., ALR 
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WEINSTEIN, M. A. 
WHeE Lan, G. L. 
WiILLiams, Horace J. 
ZENTMAYER, WILLIAM 


BERNATZ, C. F 
Brairr, W. W.. 
Carson, W. E. 
CONWAY, Joun M. 
Curry, GLENDON E. 
Day, KENNETH M. 
Day, Ewine W. 
Fiscuer, N. A. 
Gross, JULIUs FE. 
GUERINOT, A. ] 
HAGEMANN, JouN A. 
Hampsey, A. R. 
Hecke, Epwarp b. 
JAQuIsu, CHARLEs J. 
INNEEDLER, G. C. 
KREBS, ADOLPH 
LINN, J. G. 
McCreapy, J. H. 
McKee, Georce J. 
MacLacu un, A. A.. 
MARKEL, J. CLYDE 
MARSHALL, WATSON 
MErANOrR, Wo. ¢ 


PATTERSON, ELLEN J...... 


PLUMER, JOUN S.... 
SEEGMAN, SIMON. 
SHUMAN, G. H.... 
SIMPSON, JOHN REID 
SMITH, STANLEY 
STIEREN, E.... 
Stvuam. S.; A... 


if SS & oars 
Turner, H. H........... 
WeElIsseER, E. A.......... Y 


Yost, 





LANDIS, JAMEs E......... 
RHODE, SOLON L............... 


STOCKLER, J. A........... 





McALuister, J. C... 


WALTER MILTON | 


GEOGRAPHIC 


1309 Spruce St., 

2100 Walnut St., 

5908 Green St., Germantown, .\ 

Suite 803, S. I. Cor. 20th & Chestnut, 


PITTSBURGH 


isle Park Dldg., 
121 University PL, 
Jenkins Arcade Bldg., 
5151 Jenkins Arcade, 
Westinghouse Ildg., 
121 University PL, 


121 University PL., 

623 Union Trust Bldg., 
8030 Jenkins Arcade Bldg., 
604 Westinghouse Dldg., 
Highland Bldg., 

806 May Bldg., 

Jenkins Arcade Bldg., 


....904 Westinghouse Bldg., 
Professional Bldg 

Jenkins \rcade Bldg. 
7026 Jenkins \reade Dldg., 
121 University PL, 
Westinghouse Bldg., 

May Bldg 

Westinghouse Bldg., 

121 University IP 


619 Westinghouse Bldg., 
121 University IL, . 

121 University PL, 
Medical Bldg., . 

Park DBldg., 

825 Highland Bldg., . 

121 University PI., 

626 Union Trust Bldg., 
7036 Jenkins Arcade Bldg., 
, ‘ener ...1024 May Bldg., 
Topp, GROVER CLEVELAND .........................Jenkins Arcade Bldg., . 
..902 Professional Bldg., 


...806 May Bldg. 
Westinghouse 





READING 
PENS _.238 N. 6th St. 
332 N. 5th St. 


Bldg., 






Oy ep me 517 Walnut St., 


10 S. Mill St., - 





[ Pa.] 
\LI 
ALR 

LR 
Op. 


Op. 
()p. 
)p. 
\LK 
)p. 
ALR 
OALK 
ALK 
ALR 
OALR 
ALR 
ALK 










































[Pa., R. I.,] 


Yost, WanTrer M 


WEINBERGER, NELSON S, 


Corser, J. b. 
Curtin, EUGENE A. 
SuLLivan, J. J., JR 


Wines ims. M. MI. 


Hl. M. 


DECKER, 


Baur, MICHAEL \ 


McCCULLOUGH, 
McNhENNAN, JAMES W. 
McMurray, J. 2B. 


STAHELMAN, FRED C. 


BuckMAN, E. U. 
CARR, GEORGE W., 
KISTLER, ©. F. 
McLAuGHLIN, P. A 
MARSDEN, W. C. 
SCHAPPERT, N. L.. 


hACKLER, Citas. L. 
KLINEDINST, JOoUN TFERD 


Jacony, D. PLA, 


\pAmMs, FRANK M. 
BoLtorow, NATHAN JN. 
Capron, F. P. 
Harvey, N. D. 
Lreecnu, |. W. 


Messincer, H. C. 
Muncy, Wan. M. 


CLARENCE JOSEPH 


LIST OF MEMBERS 


ROCTIESTER 


Peoples Bank Bldg. 


SAYRE 


Robert Packard Hosp. 


SCRANTON 
345 Wyoming 


703 Connell Bldg. 


) 
) 
228 Scranton Life Bldg 


—- 


SUNBURY 


49 S. 4th St. 


WARREN 


316 Hazel St. 


WASHINGTON 
Washington Trust bldg 


514 Washington Trust Bldg. 
Washington Trust Bldg. 


WAY NESBURG 


Commercial Bldg. 


WILKES-BARRE 


70S. Franklin St., 
54S. Franklin St., 
43 N. Franklin St., 


71 


YORK 


ll E. 


RHODE ISLAND 


NEWPORT 


106 Touro St., 


PROVIDENCE 


122 Waterman St.,. 
108 Waterman St., . 
118 Angell St. 
112 \Waterman St., 
369 Broad St.. 
210 Angell St., 
162 Angell St., 


\ve. 


Medical Arts Bldg. 


S. Washington St., 
64 N. Franklin St., 


59S. \Washington ot. 


Market St., 
220 S. George St., 


635 


mM yp. 
JOALR 
, Op. 
SOALR 
ALR 
4 yp. 
OALR 
JOALR 
.. ALR 
i yp. 
»OALR 
»,OALR 
(OALR 
OALR 
Op. AR 
OALR 
ALR 
COALR 
\LR 
Op.A 
Op. i 
\LR 
\LR 
,OALR 
OALR 
OALR 
Op. 
OALR 
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Porter, L. B. 199 Thayer St., OALR 
SHARP, BEN]. S. 339 Thayer St., OALRK 
TInGLey, Louisa PAIne 171 Westminster St., Op 


SOUTH CAROLINA 


CHARLESTON 
KoLLock, C. W. SO Wentworth St., OALR 
TOWNSEND, JOHN FERRARS S85 Wentworth St., OAL! 


GREENVILLE 


CARPENTER, F. W. Professional Bldg., O.ALR 
Mavuipin, L. ©. Chamber of Commerce Dldg., OOALR 
SPARTANBURG 
Gray, kk. 2. 909 Montgomery DBldg., ALR 
SOUTH DAKOTA 
CHAMBERLAIN 
Farnsworth, M. A....-Chamberlain Sanitarium and [lospital, OALR 
HOT SPRINGS 
Dean, ARTHUR CLARK 115 River Ave., ALR 






HURON 
(GROSVENOR, L. N. 366 Dakota Ave. So., 





ALK 









MITCHELL 
Bonn, E. Vv. 101 First Natl Bank Bldg., OALR 


RAPID CITY 






Wansu, Josern Mark 








SIOUX 
GREGG, JouNn |. 612 Security Natl Dank Bldg. 
KELLER, S. A. Sioux Falls Clinic, 


FALLS 





ALR 
IALR 









WATERTOWN 
Jounson, A. E. OOALR 
YANAKTON 
Hor, JuLies Clinic Bldg., OALR 


TENNESSEE 



















CHATTANOOGA 







Hackney, F. J... 630 Volunteer Bldg., OALR 
HoGsueap, J. M. 602 Georgia Ave., OALR 
LAWWILL, STEWART Medical Arts Bldg., OALR 
STEELE, WILLARD Provident Bldg., OALR 










DYERSBURG 


BREWER, JOHN D....................... Baird Brewer General Hospital, ¢ 


ee 
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JACKSON 
Dancy, ALEXANDER J. First National Bank Dldg., OALR 


JOUELNSON CITY 


Jones, U. Gi. Jones Eye, Kar, Nose and Throat Hospital, ALR 


KNONVILLE 


NKincatm, J. HL. 421 W. Church Ave., OALR 
Porrer, W. W. : Medical Bldg., OALR 
Reaves, Roper G. 422 WW. Cumberland Ave., OALKR 

MEMPHIS 
\xTHony, DANTEL PLARBERT 1720 Iexchange Dldg., Op. 
LASSINGAME, C.D. 899 Madison Ave., ALK 
Bier, J.B Columbian Tower O.ALKR 
MiLerr, be. ¢ exchange Bldg., Op. 
ARRINGTON, P.M. Phys. and Surg. Bldg., ALR 
LIUGHes, } \. Sterick lady, | IAL 
Levy, Louis 1052 Madison Ave., ALR 
Lewis, A. ¢ exchange Bldg., OALR 
Lewis, Puinir MeERIWETILER exchange Bldg., OALKR 
McWInNey, R. 899 Madison Ave., \LR 

Minor, He. FP. Randolph Bldg., OALR 

Payne, Virgin LeRoy 1OIS Madison Ave., \LR 
Ouanes, Hartey W. kexchange Bldg., OALR 
RYCHENER, RALPH ©). 1720 Iexchange Bldg., Op. 
SELIGSTEIN, Minton 3... 801 Union and Planters Bank Bldg., OALR 
Sue, J. J. 1018 Madison Ave., ALR 
Simpson, W. LIKELY Phys. and Surg. Bldg., ALR 
STANFORD, J. B. 1052 Madison Ave., OALR 
Stinson, Wa. Davin 805 Medical Arts Bldg., ALR 
Watkins, Epwin DIA... 1412 Exchange Bldg., OALR 

NASHVILLE 
BRYAN, JAMes LESLIE j ....919 Bennie-Dillon Bldg., OALR 
Cuttom, M. M. 1119 Bennie-Dillon Bldg., OALR 
Pzen. H. C. ; 228 Doctors Bldg., OALR 
Hasty, F. E Medical Arts Bldg., ALR 
KENNON, W. Gi. Doctors Bldg., OALR 
Warner, Ropert JA) Doctors Bldg., Op. 

TEXAS 

\MARILLO 
DUNCAN, ROBERT AUSTIN 339 Amarillo Bldg., ALR 

\USTIN 

BoERNER, Morris H. Norwood Bldg., OALR 
HILGARTNER, H. L. 209 Norwood Bldg., Op. 


RINT SIMI ic iviicisiesnanicnsitcsyaaeecibsehi siecle aaiiaGit eae Norwood Bldg., OALR 














i 


ANbeERSON, W. LB. 


Stroup, Epwarp FI. 


CARPENTER, EE. R. 
Cary, E. H 
Decuerp, H. Bb. 
McLaurin, J. G. 
McREYNOLDs, 
NeEwTOon, F. H. 
NELSON, Leo JA. 
Seay, D. E. 
ScuuLze, E. C. 
SELLERS, L. M. 
Stokes, Wan. H. 


EepGar H. 
Frank P. 
S. A. 


IRVIN, 
SCHUSTER, 
SCHUSTER, 


Howarp, Epwarp L. 
Jackson, ATRAS FE. 
Lea, Joseru A. 
RICHARDSON, 
ScHENCK, C. P. 
Warwick, Elvronp L.. 





WARD, 


James W... 


Copy, CLAUDE C., JR.. 
Dainty, Louts 
Dairy, Ray kK. 


Foster, J. H. 


GOAR, EVERETT LOGAN 
GRIFFEY, Epwarp W. 
HaApEN, Henry C. 
ISRAEL, NORMA E. 


ISRAEL, SIDNEY 


RALSTON, WALLACE. 


Hurst, 


Joun ©. 


GEOGRAPHIC 


BROW NWOOD 


CORPUS CHRISTI 


DALLAS 


FORT WORTH 


James Josep 





GREENVILLE 


HOUSTON 


LONGVIEW 


iasss ssasbcinaiinaekatialintcseaheaaiiaiiaaar lied 





xchange Bank Bldg., . 


1304 Walker Ave., . 
Medical Arts Bldg., 
1117 Medical Arts Bldg., 
1304 Walker Ave., . 

1300 Walker Ave., 

1300 Walker Ave., . 

1914 Travis St., 

2001 Niels Esperon Bldg., 
2001 Niels Esperon Bldg., . 
1300 Walker Ave., 


1117 





913 Medical Arts Bldg., 


Methvin St., 





| Tex.] 


Medical .\rts Hospital, OALR 
Medical Professional Bidg., ALR 
Medical Arts Bldg, OAL 
Medical Arts Bldg., OALKR 
1515 Medical Arts Bldg., O.ALR 
Medical Arts Bldg., OALR 
907 Mercantile Bank Bldg., OALR 
907 Mercantile Bank Bldg. SOALR 
4105 Live Oak St., ALR 
907 Mercantile Bank Bldg., OALKR 
Medical Arts Bldg., OALR 
Medical Arts Ble ie. \LKR 
4105 Live Oak St., Op. 
"ASO 
903 First Natl Bank Bldg., OALKR 
403 Kirst Nat'l Bank Bldg., OALR 
2000 N. Mesa Ave., ALK 
405 Medical Arts Bldg., OALR 
Medical Arts Bldg., Op. 
3526 Travis St., ALR 
Cook Hosp. and Beall Clinic, ALR 
Medical Arts Bldg., OALK 














( yp. 









OALR 
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LUBBOCK 


MaLone, F. B Lubbock Sanitarium, ALR 


PAMPA 


LANDES, GEORGE JA, -OALR 


S\N ANGELO 
Winpiam, Roserr Lpwarp 234 W. Beauregard Blvd., OALKR 


SAN ANTONIO. 


\rkKinson, DL T 827 Medical Arts Bldg., OALR 

burteson, J. EL. eve, Kar, Nose and Throat Hospital, OALR 

Ginn, Wai. Davis 323 Medical Arts Bldg., OALR 

GWINN, G. E. 704 Central Trust Bldg., OALR 

Parkisu, Ronerr E. Medical Arts Bldg., ALR 

RoseEBROUGH, FRANK HENRY Moore Bldg., Op. 
PEM PLE 


MecDavirr, BertTHa SCHENCK STECKER 
Woodson Eye, Ear, Nose and Throat Hospital, AL 
McRryNotps, G. S Professional Bldg., A 


Wooopson., ii RBANK P. 


Woodson lye, Ear, Nose and Throat Hospital, O ALR 


TEXNARKANA 


uncer, T. E. 100 West Broad St., OALR 
MANN, R. H. T. State Nat’l Bank Bldg., OALR 
f rYLER 
VauGun, EE. 1. Citizens Nat'l Bank Bldg., OALR 
WACO 
\yNnesworti, TL. T. Medical Arts Bldg., OALR 
SPENCER, SHELBY CRUTHIRDS 605 Columbus Ave., Op. 
UTAH 
OGDEN 
Herzer, C. C. EKecles Bldg., OALR 


PROVO 


Merrit, H. G 35 East 2nd South St., OALR 
SALT LAKE CITY 

DonouerR, Wa. D. Boston Bldg., OALR 
HaAmMpron, Ronert R. 804 Boston Bldg., ALR 
Le Compte, E. D. 627 Boston Bldg., OALR 
Neer, Epwin MANSON Boston Bldg., Op. 
Smitu, Wa. Leroy Medical Arts Bldg., Op. 
STAUFFER, [RED. Medical Arts Bldg., OALR 
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VERMONT 


BARRE 
Jarvis, De Forest C. 107 N. Main St., ALK 





' ) 
BURLINGTON 
ARNOLD, FRANCIS J. IS2 Pearl St., OALKR 
RUTLAND 
MARSHALL, GEORGE GUERIN Gryphon Bldg. OAL 
VIRGINIA 
LEARRISON BURG 
PRESTON, HENRY G. Professional Bldg., ALAR 
RICIEMOND 
GATEWoob, I. T. Professional Bldg., ALR ' 
Hit, EMory Professional Bldg., Op. 
HuGues, T. EF 1000 W. Grace St., ALR 
MILLER, CLIFTON M. Stuart Circle Hospital, OALR 
ROANOKE | 
GARRETT, J. R. Mt. Trust Dldg., OALKR | 
Gini, E.G. 711 S. Jetferson St., ALR 
HAMLIN, FRED EUGENE Shenandoah Life Bldg., ALR | 
STONE, Harry B. Medical Arts Bldg. ALR 
YOUNG, CHARLES A. Medical Arts Bldg., Op. | 
UNIVERSITY j 
Woopw arb, FLETCHER DRUMMOND Box 162, ALR 
WINCHESTER 
MeGuie, H. f1................ ssatndeaibaaaiaihiale’ .....105 N. Braddock St., OALR 
WASHINGTON 
ABERDEEN 
Maxey, E. E.......... 609 Becker Bidg., OALR 
BELLINGHAM | 
Howe, SPENCER 5S. Bellingham Nat'l Bank Bldg., ALR y 
VAN Kirk, FRANK J. Bellingham Nat'l Bank Bldg., OALR ; 







EVERETI 
Murpuy, AvBert BB. 2830 Grand Ave., ALR 








SEATTLE 







' ApAms, FrRep’kK W.. Roosevelt Clinic, 1114 Boylston Ave., OALR 
BeLL, WILL OTTo.... 1431 Medical-Dental Bldg., Op. 
CHASE, E. FRANK L008 Cobb Bidg., OAI 





UR 
IE Tl SE alikiticninnienomnsmenconuisace : 1115 Terry, OALR 





— 





Jont 3, 


| Wash., W. Va., Wis. | 


Harter, JouNn Howarp 
HorrMan, W. FE. 
McCoy, L.. L 
SEELYE, W. Ix 
STILLSON, H 


WUuRDEMANN, H. \ 


Copp, ALPioNso N. 
Rorr, O. MM. 
Sait, Carron LL. 
VeaAsty, C. A. Se. 
Vrasey, C. A., Jr. 


CAMERON, Wa. G 
Davies, J. S 

Hlowe, A. W. 
Paut, Wa. C. 
WHEELER, ERNEST ( 


GGOWEN, GEORGE ROBERT 


or. Cism, C. IT. 
Jounson, H.R 
Moore, T. W. 
Wyre, C. 3B. 


Fawcett, | 

KoMUND Lioyp 
TOMASSENE, R. UN. 
ZUBAK, MAtrTriHgew IF. 


Brooks, E. H. 
Rector, A. E. 


Payne, A. L. 


LIST OF MEMBERS 


Stimson Bldg., 


S17 Summit Ave., 

S17 Sumiit Ave., 

1215 lourth Ave., 

Seabord Bldg... 

320 Stimson Bidg., 

SPOKANE 

Paulsen Med. and Dental Bldg 
Paulsen Med. and Dental [ld 
Paulsen Med. and Dental Bids 
Paulsen Med. and Dental Bld; 

Paulsen Med. and Dental Bide. 


\COMAA 
Rhodes Medical Arts Dldg., 
Washington Dldg., 
Medical .\rts Dldg., 
Washington Dldg., 
‘Townsend ldg., 


WALLA WALLA 


306 Baker Bldg, . 


WEST VIRGINIA 


Corner Bland and Ramsey Sts., 


FAIRMONT 


Masonic Temple, American bBldg., 


HUNTINGTON 


1050 Fifth Ave., 


MORGANTOWN 


209 High St., 


WHEELING 


75 Twelfth St., 

Wheeling Clinic, 

Wheeling Bank and Trust Bldg., 
Citizens Mutual Trust Bldg., 


WISCONSIN 


APPLETON 


Insurance Bldg., 


112 W. College Ave., 


EAU CLAIRE 


133 S. Barston St., 


- Ie I Fo 


ALK 


OALR 


( 


~ 


VAL 
VAL 


VAL 
VAL 
IAL 
IAL 


VAL 
VAL 


VAL 
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FOND DU LAC 


lonsom, W. EL...... 11 N. Main St., 
GREEN BAY 

Comer, W. C. Northern Bldg., 

Napeau, E.G. Bellin Bldg., 


JANESVILLE 


PempBer, AUBREY, EL. 500 W. Milwaukee St., 


KENOSHLA 


Asutey, T. W. 5711 Kighth Ave., 
LA CROSSE 
BRADFIELD, J. A. L. 201 State Bank DBldg., 
DouGLAs, FREDERICK ALEXANDER 303 State Bank Bldg., 
Siti, D. S.. eine State Bank Bldg., 
MADISON 
Davis, F. A. 224 W. Washington Ave., 
MANITOWOC 
ANpREWs, M. P. 926 S. Sth St., 
MARINETTE 
May, J. V. 1703 Main St., 
MARSHFIELD 
Corps, LYMAN ALDEN Marshfield Clinic, 
MILWAUKEE 
BEEBE, C. S..... 120 E. Wisconsin Ave., 
BLACK, NELSON MILES 120 FE. Wisconsin Ave., 
CHAPMAN, V. A. 110 EF. Wisconsin Ave., 
GORDON, J. ~ eee : 141 Wisconsin Ave., 
Ra I We ee 120 E. Wisconsin Ave., 
HaAgESSLER, F. HERBERT... ....120 E. Wisconsin Ave., 
Hees, Harry J.......... “ ....204 Wisconsin Ave., 
nieces, S. G.....--.:.. 120 E. Wisconsin Ave., 
Pirvz, F.. B.......... 141 E. Wisconsin Ave., . 
McCormick, THomas F.... 120 FE. Wisconsin Ave., . 
Marks, JULIAN BARNETT 402 First Nat'l Bank Bldg., . 
ul i a ees 221 Wisconsin Ave., W., 
ge 331 Grove St., 
Ryan, Ep. R........... a Pseases 425 EK. Water St., 
SPROULE, RALPH P....... ais .....141 E. Wisconsin Ave., 
ae Tae. el 


RACINE 


HouMeEs, BENJAMIN H............... sshneduibsdicabedcinntahaitl 435 Baker Blk. 


[Wis.] 


OALR 


OALR 
OOALR 


OALR 


OOALR 
OOALR 








| Wis., Wyo., Africa, Can. ] 


NEUMANN, Wm. H. 


Llovpre, ALG 
Myers, Eimer A, 


Suiru, Ro © 


SCHLEGEL, Herman T. 


Simons, NEAL S. 


’ ” 
Beck, FREDERICK L 
STRADER, GEORGE L. 


JouNnson, LInpsay 


Brown, W. ELAROLD 


Boucuer, R. B. 


Keys, Morton J. 


MecDiarmip, El. Oniver 


CuipMAn, L. D. V. 


CUNNINGHAM, ALLAN R..... 


LIST OF MEMBERS 


SHLEBOYGAN 
1005 N. Sth St., 


SUPERIOR 


Board of Trade Bldg. 
407 Board of Trade Bldg. 
Board of Trade Bldg., 


WAUSAU 
501 Vhird St., 


WIHILITEIEALI 


MacCornack Clinic, 
WYOMING 
CHEYENNE 
408 Hiynds Dldg., 
408 Hynds Bldg., 


AFRICA 


NATAL 


DURBAN 
britannia Dldg., West St. 
CANADA 
ALBERTA 
EDMONTON 
Bank of Montreal Bldg., 
BRITISH COLUMBIA 


VANCOUVER 
414 Birks Bldg., 
VICTORIA 
100 Jones Block, 
MANITOBA 
BRANDON 
35 Clement bBlk., 
NEW BRUNSWICK 
ST. JOHN 
42 Coburg St., 


NOVA SCOTIA 


HALIFAX 


260 Barrington St., 


643 
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7 


~ 


IALK 


IALK 


OALR 


IALR 


~ 


IALK 


OALR 
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ONTARIO 


HAMILTON 


ARRELL, W. 317 
MACFARLANE, I. b. 152 


Main St., k., 
James St. S., 


z-Slov.| 


WELLAND 
Brant, Tomas Ernest, Colbeck Clinic Bldg., 23 Division St., ALK 

OTTAWA 
FRASER, W. G. Medical Arts Bldg., OALR 

PETERBOROUGH 

BUCHANAN, NORMAN D. 479 Water St... OALR 

PORON TO 
CAMPBELL, A. JA. 86 Bloor St. W., ALR 
Davies, T. A. 578 Sherborne St., OALR 
GOLDSMITH, PERRY G. Medical Arts Bldg., ALR 
Hit, C. ae 160 Bloor St., W., ¢ yp. 
McCutnocu, R. J.P. Medical Arts Bldg., OALK 
Mc AarLANe, MURRAY 190 Bloor St. ., OALR 
McWKeuey, A. D. 160 Bloor St. W., ALR 
PENTECOST, R. S. 184 Bloor St., OALR 
Rispon, FE. F.. 30 Avenue Rd., ALR 
SEBERT, L.. J. Medical Arts Bldg., Op. 
Wricut, WALTER WALKER Medical Arts Bldg., Op. 

QUEBEC 

MONTREAL 
Sh Senneterre roa ....1471 Crescent St., ALR 
a, A ; ....1190 Mountain St., ALR 
Bousquet, J. P. E.......... , 66 Sherbrooke St., W., OALR 
Hopce, GeorGce E............ Medical Arts Bldg., ALR 
Hvutcutison, KEITH ©...... ..............1509 Sherbrooke St. W., ALR 
LASSALLE, ALBERT _ ; 3439 St. Denis St.,. OALR 
Lunpown, A. E............... .....1501 Crescent St., ALR 
McKee, S. HANForD 1528 Crescent St., Op. 
McNary, Wa. JAMEs Medical Arts Bldg., ALR 
MacMILLAN, J. A... 1410 Stanley St., Op. 
RAMSEY, G. S. 3 .........1496 Mountain St., Op. 
Rocers, J]. T. saivaeh Medical Arts Bldg., ALK 
ROSENBAUM, J.......... 1396 St. Catherine St. W., Op. 
Wuirte, E. HAMILTon................. ....1610 Sherbrooke St. W., ALR 

CZECHO-SLOVAKIA 


PRAGUE 


aaa .... Ferdinandstrasse, 10 
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Scot., Hung., Switz. } 


ENGLAND 


LONDON 
DUNDAS-GRANT, SiR JAMES 148 Harley St..W.1 
Knciorr, Lr.-Cor, R. HL, 54 Welbeck St., Cavendish Sq., W. 
GrAves, Basin. 11 Devonshire Place, Upper Wimpole St., W.1 


KIRKPATRICK, Lt.-Con, HENRY 54 Welbeck St., W. 1. 
Lawrorp, J. B. Sagamore New Road, Ashtead, Surrey 
Lister, Sir WitiLtiam T. 24 Devonshire PL, W. 1 
Pinney, PeERBERT University College Hospital 
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